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^ PREFACE 

« 

With the rapidly increasing popularity of Civil Service as an 
institution, the number of applicants for examination has passed 
high into the thousands. Whatever ability and training the 
applicant may have, to secure a rating that shall obtain an appoint- 
ment, a thorough familiarity with, and preparation for the exami- 
nation is necessary. 

Much time and energy is misspent by the one who seeks to 
refresh his memory by cramming through the ordinary text-book, 
and even then the discipline most needed has not been acquired. 
This has been so thoroughly appreciated by individuals endeavor- 
ing to prepare themselves, and by large classes in public and 
private evening schools, correspondence schools, and associations, 
whose dependence was entirely upon their instructor's familiarity 
with the examinations, that there is a strong demand for a series 
of books which shall familiarize the applicant with the form and 
method of the examination, avoid the use of technical terms, and 
direct him in the study of only such matter as is necessary for his use. 

The series, of which this book is one, consists of three books, 
the first dealing with arithmetic, the second with English and 
allied subjects, the third with geography, railway mail, and spelling. 
These books are, as the name implies, published for the express 
purpose of meeting the demands of Civil Service examinations, 
whether federal, state, or city, and, in the subjects treated, will be 
found to contain all material necessary to achieve the same success 
as has attended the many hundred members of our civil service 
classes in evening schools, for whose use this material was originally 
prepared. 

These books are adapted to self-instruction, as well as to indi- 
vidual, class, and correspondence study imder the guidance of a 
teacher. 

As this book will be used by those who have previously 
studied arithmetic, the methods taught are not tvecess^^-r^ nJsssssr. 
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Preface — Continued 

that wotild be used for a first presentation of the subject, but 
rather those that experience has shown to be most helpful 
maturer students reviewing the subject for the special purpose 
taking these examinations. 

The Authors. 



GENERAL DIRECTIONS 



In preparing for Civil Service examinations, whether federal, 
state, or city, the candidate should first communicate with the 
Commission by whom he is to be examined, and secure his appli- 
cation forms, together with all pamphlets of information which 
the Commission issues.* 

As soon as his application is filed, the applicant should find out 
the exact requirements of his particular grade, and then make 
specific preparation for those requirements and no others. No one 
grade of examination requires all of the subjects treated in this 
manual. 

Candidates are allowed to take the same examination re- 
peatedly, but not oftener than once a year. By availing himself 
of this fact, a candidate may take an examination, after having 
once passed in the same grade, for the purpose of improving his 
rating; or he may take his examination before he is fully prepared, 
in order to become acquainted with its forms and methods, with 
the intention of repeating the examination for a higher rating at 
some future time. 



* These pamphlets, which are sent upon request, give details of information 
which are modified from time to time, and which are therefore not printed here. 
They also give specimen examination papers in the various grades, and the re- 
quirements as to height, weight, age, eto. 
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ARITHMETIC 



MEASUREMENTS— TABLES 

Linear or Lengtii MeasureB 

12 inches (in.) = 1 foot (ft.) 

3 feet = 1 yard (yd.) 

5 J yards «= 1 rod (rd.) 

16i feet — 1 rod 

320 rods = 1 mile (mi.) 

1,760 yards = 1 mile 

6,280 feet = 1 mile 

1 fathom (used in meastiring the depth of 

the sea) = 6 feet 

1 knot (used in navigation) = 1.15+ miles 

1 league (used in navigation) = 3 knots 

1 hand (used in measuring the heights of 

horses) « 4 inches 

1 chain (used by land surveyors) = 66 feet 

1 pace (used in measuring approximately) = ^ of a rod 

1 barleycorn (used in grading the length 

of shoes) «= J of an inch 

1 furlong (a term nearly obsolete) = J of a mile 

Square Measure 

144 square inches (sq. in.) =1 square foot (sq. ft.) 

9 square feet = 1 square yard (sq. yd.) 

80} square yards — 1 square rod (sq. rd.) 

272} square feet = 1 square rod 

160 square rods = 1 acre (A.) 

4,840 square yards — 1 acre 

43,560 sqiiare feet *- 1 acre 

640 acres — 1 squax^ Tcci^!^ V^'^- 'oqcl.^ 
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Cubic Measure 

1,728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 
' 27 cubic feet = 1 cubic yard (cu. yd.) 

Wood Measure 

128 cubic feet « 1 cord 

16 cubic feet «= 1 cord foot (cd. ft.) 

« 

Board Measure 

The eqmvalent of a piece of lumber one foot square and one 
inch thick «= 1 board foot. (All thicknesses less than one inch 
are ordinarily reckoned as one inch.) 

Liquid Measure 

4 gills (gi.) « 1 pint (pt.) 

2 pints ■= 1 quart (qt.) 

4 quarts = 1 gallon (gal.) 

31i gallons = 1 barrel (bbl.) 

63 gallons = 1 hogshead (hhd.) 

A gallon equals 231 cubic inches. 
Drv Measure 

* 

2 pints (pt.) = 1 quart (qt.) 

8 quarts « 1 peck (pk.) 

4 pecks «= 1 bushel (bu.) 

A bushel equals 2150.4 cubic inches. 

United States Money 

10 mills «= 1 cent ( t) 

10 cents = 1 dime 

10 dimes = 1 dollar ($) 

10 dollars = 1 eagle 

20 dollars « 1 double eagle 

Avoirdupois Weight 

Avoirdupois weight is used in weighing articles of common 
use, such as coal, hay, grain, flour, and produce. 



TABLES 11 

16 ounces (oz.) «= 1 pound (lb.) 

7,000 grains (gr.) — 1 pound 

100 pounds «= 1 hundredweight (cwt.) 

20 hundredweight or 2,000 pounds « 1 ton (T.) 

2,240 pounds » 1 long ton 

Miscellaneous Weights 

1 cubic foot of water = 62i lb. 

1 bushel of wheat = 60 lb. 

1 bushel of beans = 60 lb. 

1 bushel of clover seed «= 60 lb. 

1 bushel of potatoes = 60 lb. 

1 bushel of shelled com « 66 lb. 

1 bushel of rye =» 66 lb. 

1 bushel of barley «= 48 lb. 

1 bushel of oats «=« 32 lb. 

1 barrel of flour « 196 lb. 

1 barrel of beef or pork = 200 lb. 

Troy Weight 

Troy weight is used in weighing gold, silver, and precious 
stones. 

24 grains (gr.) «= 1 pennyweight (pwt.) 

20 pennyweights « 1 ounce (oz.) 

12 ounces « 1 pound (lb) 

6,760 grains « 1 pound (lb) 

Apothecaries' Weight 

20 grains (gr.) — 1 scruple O) 

3 scruples « 1 dram ( 3 ) 

8 drams ■- 1 ounce ( 5 ) 

12 otmces ■- 1 poimd (lb) 

6,760 grains — 1 poimd (lb) 

The potmd Troy and the pound Apothecary weigh 6,760 
grains each. 

The pound Avoirdupois weighs 7,000 grains. 

The ounce Troy and the ounce Apothecary weigh 480 grains 
each. 

The ounce Avoirdupois wei^las A^l\ ^^voa. 
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Miscellaneous Tables 


12 units 




■= 1 dozen 


12 dozen 




= 1 gross 


12 gross 




■= 1 great gross 


20 units 




— 1 score 


24 sheets (paper) 


« 1 qmre 


20 quires 




«= 1 ream 



Apothecaries' Fluid Measure 

60 minims = 1 fluid dram (/ 3 ) 

8 fluid drams « 1 fluid ounce (/ 5 ) 

16 fluid ounces = 1 pint (0) 

8 pints « 1 gallon (Cong.) 

One minim of water is about one drop. 

Angular Measure 

60 seconds (") «= 1 minute (0 

60 minutes = 1 degree (°) 

90 degrees «= 1 quadrant (q'd't) 

360 degrees = 1 circumference 

The length of one degree of longitude at the equator «= 
miles. 

Measure of Time 

60 seconds (sec.) « 1 minute (min.) 

60 minutes = 1 hour (hr.) 

24 hours ~ 1 day (da.) 

7 days «= 1 week (wk.) 

365 days « 1 common year 
62 weeks, 1 day = 1 common year 

366 days «= 1 leap year 
52 weeks, 2 days « 1 leap year 

Wall Paper Measure 
Wall paper comes in rolls and double rolls, eighteen inches "v 

8 yards or 24 feet •= 1 single roll 

16 yards or 48 feet «= 1 double roll 
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Fractional Parts of loo 
-tVV or .60 or 50 % ^ ^IH ^^ ^^^ ^^ ^^j^^ 

"So °' '^^^ °' ^^*^^ A-iS or . 10 or 10 % 

-T^ or .26 or 26 % t^^tM °^ '^^^ °^ ^*^ 



T^^fty or .20 or 20 % 



T^r-j^or.06ior 6i% < 



-^or .16Jorl6J% 

100 iu-ih or .05 or 6 % 

-IM or . 14? or 14^% ^"^^^ °^ .04 or 4 % 

100 7 7/0 

3^^ = Tfc or .03 or 3% 

i -^ or . 12i or 12i% * , ^^ ^ ^ 

' 100 "^ ""^^ 3V-Tb or .02 or 2 % 

The foregoing table shows also the fractional parts of a dollar 
in the third column. For example: $i -* $0.50 or 50^; $J -■ 
$0.33ior 33if 

Exercises 

After stud3ring carefully the table given above, cover with a 
piece of paper all but the first column and write the per cent oppo- 
site each fraction. Then remove the paper and compare what you 
have written with the table. 

Repeat this exercise, writing the number of hundredths 



14? 
100 

Next write the fractional parts of a dollar in the same way. 



(jijj, jwlf etc.,) instead of the per cent. 



Notk: These exercises are extremely valuable and should not be abandoned 
until the table has been thoroughly ina«tered. 
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NUMBER READIKG 
AraUc numeralE 



I lij m II I -I ,si|| i-i|p||ii| 

9,165,289,713,46? . 864317982561 



217. sg 

5,330.285 
39,425.5774 
498,744.45639 

5,622,653. 668749 

47.278,572.7438956 

796,817.481.92207345 

3,233,956.169. 839524761 

82,765,345.679. 8216543176 

312,465,891,257, 28346897289 

9,431,768,392,766.843917684547 

''And" ahould ba used tmljf at the plsc« of the decii 

7.4 

37.06 

435.008 

7.006.0004 

60.805.50206 

800.920.060009 

7,000,645.9702038 

28,020,084.3 

400,309,000. S 

4,000,026.400 . 7004007005 

70,907,850,030. 03870220743 

109,030.000,001.000050006076 

(aa to zz are correct readings of a to z.) 
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aa Eighteen and one tenth. 

bb Two hundred seventeen and thirty-nine hundredths. 

cc Five thousand three hundred thirty-six and two htindred 
eighty-five thousandths. 

dd Thirty-nine thousand four hundred twenty-five and five 
thousand seven hundred seventy-four ten-thousandths. 

ee Four hundred ninety-eight thousand seven hundred forty- 
four and forty-five thousand six hundred thirty-nine 
hundred-thousandths. 

ff Five million six hundred twenty-two thousand six hundred 

fifty-three and six htindred sixty-eight thousand seven 
hundred forty-nine millionths. 

gg Forty-seven million two hundred seventy-eight thousand five 
htmdred seventy-two and seven million four htmdred 
thirty-eight thousand nine hundred fifty-six ten- 
millionths. 

hh Seven hundred ninety-six million eight hundred seventeen 
thousand four htmdred eighty-one and ninety-two 
million two hundred sixty-seven thousand three hundred 
forty-five hundred-millionths. 

ii Three billion two hundred thirty-three million nine hundred 

fifty-six thousand one hundred sixty-nine and eight 
hundred thirty-nine million five hundred twenty-four 
thousand seven hundred sixty-one billionths. 

jj Eighty-two billion seven hundred sixty-five million three 

hundred forty-five thousand six hundred seventy-nine 
and eight billion two hundred sixteen million five hun- 
dred forty-three thousand one hundred seventy-six 
ten-billionths. 

kk Three hundred twelve billion four hundred sixty-five million 
eight hundred ninety-one thousand two hundred fifty- 
seven and twenty-eight billion three hundred forty-six 
million eight hundred ninety-seven thousand two hun- 
dred eighty-nine hundred-billionths. 

11 Nine trillion four hundred thirty-one billion seven hundred 

sixty-eight million three hundred ninety-two thousand 
seven hundred sixty-five and eight hundred forty-three 
billion nine hundred seventeen million six hundred 
eighty-four thousand five hundred forty-sevexv-^-riJk'^^i^Jcs*. 
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mm Seven and four tenths. 

mi Thirty-seven and six hundredths. 

oo Four hundred thirty-five and eight thousandths. 

pp Seven thousand six and four ten-thousandths. 

qq Sixty thousand eight hiuidred five and fifty thousand twc 
hundred six htindred-thousandths. 

rr Eight hundred thousand nine htmdred twenty and sixtv 

thousand nine miUionths. 
8S Seven million six hundred forty-five and nine million seven 

hundred two thousand thirty-eight ten-millionths. 

it Twenty-eight million twenty thousand eighty-four and thirty 
million six himdred nine hundred-millionths. 

uu Four himdred million three hundred nine thousand and nine 
hundred three million three billionths. 

w Four billion twenty-six thousand four htmdred and seven 
'billion four million seven thousand five ten-billionths. 

WW Seventy billion nine hundred seven million eight htmdred 
fifty thousand thirty and three billion eighth hundred 
seventy million two hundred twenty thousand seven 
hundred forty-three hundred-billionths. 

XX One hundred nine billion thirty million one and fifty million 
six thousand seventy-six trillionths. 

(a to x are correct writings of aa to xx.) 

Exercise I. Read the integral parts of the given numbers from 
a to X regardless of decimals. 

Exercise n. Write the integral parts of the given numbers from 
aa to XX regardless of decimals. 

Exercise HI. Read the decimal parts of the given numbers from 
a to X regardless of integers. 

Exercise IV. Write the decimal parts of the given numbers from 

aa to XX regardless of integers. 

Important Note — The word "and" should not be used in reading whole 
numbers or simple decimals. 

Exercise V. Read the given numbers from a to x as they were read 
in Exercises I and III using "and " to connect the integers and 
decimals. (The word **and" indicates separation between an- 
integer and a fraction, whether common or decimal.) 
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Exercise VI. Write the given numbers from aa to zz as they were 
written in Exercises II and IV. 



Exercise VII. 


Read the following: 






1 


(a) 


200. 002 


(b) 


.202 


2 


(a) 


600.017 


(b) 


.617 


3 


(a) 


2000.0345 


(b) 


.2345 


4 


(a) 


12000.00816 


(b) 


.12816 


5 


(a) 


16200.00076 


(b) 


. 16275 



Note — ^The word "and" is used in reading those numbers in the above 
exercises that are lettered (a). 

The word " and '* is not used in reading those numbers in the above exercises 
that are lett'vvd (b^. 
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ROMAN NUMERALS 



One - I 




Two - II 


(See Illustration I, below 


Three - III 


(See Ills. I) 


Four - IV 


(See Ills. Ill) 


Five - V 




Six - VI 


(See nis. II) 


Seven - VII 


(See Ills. II and I) 


Eight - VIII 


(See Ills. II and I) 


Nine - IX 


(See Ills. Ill) 


Ten - X 




Forty - XL 


(See Ills. Ill) 


Fifty - L 




Ninety - XC 


(See Ills. Ill) 


One Hundred — C 




Four Htindred « CD 


(See Ills. Ill) 


Five Hundred « D 




Nine Hundred — CM 


(See Ills III) 


One Thousand « M 




Five Thousand = V 


(See Ills. IV) 


Five Hundred Thousand — D 


(See Ills IV) 


One Million = M 


(See Ills IV) 


Illustration I. Given the expression 


XXX. The numeral being 


repeated, the numerical value of the expression is the sum of all 


the numerals; or 10+ 10 + 10 ■ 


- 30 ; therefore, XXX - 30. 


II is 1 + 1 or 2; III is 1 + 1 + 1 or 


3; XX is 10+ 10 or 20; CO 


is 100+100 or 200; CCC is 100+100+100 or 300; MM is 


1000+ 1000 or 2000. 





Note — ^The numerals V, L and D- are not repeated. 

The numerals are not written more than three times suooecnvely. For 
example: 9 is written IX and not Villi; 40 is written XL and not XXXX: 400 
is written CD and not CCCC. Exception: 4 is written either IV or IIU with the 
former preferred. 

Illustration 11. Given the expression XVI The smaller ntunerals 
V and I being placed after the larger numeral X, (and neither 
of the smaller numerals being followed by one larger than 
itself) the numerical value of the expression is the stun of all 
the numerals; or 10 + 5+1 = 16; therefore XVI -16. XV is 
10 + 5 or 15; LV is 50 + 5 or 55; LXVI is 60+10 + 5+1 or 
66; CLXV is 100 + 50+10 + 5 or 165; DCXVI is 600+100 + 
10 + 5+1 or 616; MDLXI is 1000 + 500 + 60+10+1 or 1601. 
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Illustration m. Given the expression IX. The smaller numeral I 
being placed before the larger numeral X signifies that the 
numerical value of the expression is the difference between 
the two numerals; or 1 from 10 leaves 9; therefore IX — 9. 
XL is 10 from 60 or 40; XC is 10 from 100 or 90; CD is 100 
from 600 or 400; CM is 100 from 1000 or 900. 
Note — ^V, L and D are not used to precede larger numerals. 

niustration IV. Given the expression M. The horizontal line 
placed over the numeral indicates that its value is multiplied 
by one thousand; therefore the numerical value of M is 
1,000,000. The other numerals except I may be used in like 
manner. 

nius^ation V. The foregoing illustrations are used in combination. 
MDCCCLXXIV is 1.000,000+500+ 100+100 + 100 + 60+10+10 
+ 4(onefromfive)or l,000,874;MCCXLIXis 1000+100+100+40 
(ten from fifty) +9 (one from ten) or 1,249; MDCI is 
1,000.000 + 600,000+100+1 or 1,600.101. 

Exercises 
Write the following numbers, using the Roman system of 



notation: — 








X 


16 


21 


49 


2 


21 


23 


624 


3 


67 


23 


960 


4 


84 


24 


1379 


5 


90 


25 


2494 


6 


14 


26 


99 


7 


89 


27 


1016 


8 


135 


28 


1812 


9 


267 


29 


2919 


10 


824 


30 


2449 


zz 


23 


31 


104 


Z2 


40 


33 


1861 


13 


69 


33 


1285 


14 


349 


34 


1909 


15 


471 


35 


10126 


i6 


44 


36 


449 


17 


77 


37 


1776 


z8 


401 


38 


1619 


19 


764 


39 


10379 


30 


1285 


40 


11111 



41 


996 


42 


1607 


43 


12346 


44 


11472 


45 


10993 


46 


567 


47 


1492 


48 


1904 


49 


2996 


50 


10343 


51 


873 


52 


462 


53 


1906 


54 


12444 


55 


10949 


56 


1932 


57 


3444 


58 


2999 


59 


11916 


te 


Y^^^^^^L 
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8 
7 
6 
4 
3 
5 



ADDITION— INTEGERS 

In adding a column of figures, always repeat the process 
until the same sum is again obtained, first adding upward 
and then downward, i. e., 8 + 7 + 6 + 4+3 + 6 — 33 and 
5 + 3 + 4 + 6 + 7 + 8-33. Obtaining the same sum, 33, each 
time convinces one that the addition is correct. 



33 

14 
16 
28 
27 
18 

103 



When there is an amount to be carried to the next 
column, begin with that amount and add to it. If it is 
left to be added at the last, it is likely to be forgotten, i. e., 
3 is carried to the second column, then 3+1 + 2 + 2+1 + 1 — 10 
and 3+1 + 1 + 2 + 2+1-10. 



The foregoing suggestions should be practised until they are 
fixed habits. 

There is no excuse for errors in addition, but the great majority 
of people will make them again and again. Much practice, long 
continued, is the best means of assuring accuracy. 



,tive problem: 






Added horizontally 
Sums 


2176 


5462 


4276 


11914 


3189 


7863 


8933 


19975 


6421 


3476 


4531 


14428 


7329 


2117 


9986 


19432 


2007 


7893 


4524 


14424 


2II22 


3680X 


32250 


80173 Answer 



The numbers are first added horizontally, which in this case, 
gives a fourth column of figures; then the numbers are added ver- 
tically, which in this problem, gives three sums. The sum of the 
fourth column is the same as the sum of the results obtained from 
the vertical additions. This final sum is the answer. 
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Exercises 



Add, 



1673 


6756 


6741 


1976 


1432 


9862 


5244 


2597 


3714 


9622 


6933 


8670 


7366 


1726 


4327 


4233 


1835 


9321 


14361 


19641 


1041 


295 


3 


976 


6724 


17 


39 


59 


14319 


11417 


6138 


245 


307 


10007 


1670 


9821 


12345 


5 


2345 


1234 


65 


12345 


123 


765 


345 


12 


8765 


45 


1 


98765 


5 


21 


56789 


5432 


321 


5678 


54321 


4321 


567 


4321 


54321 


56 


321 


98765 


56789 


9999 


9876 


9876 


888 


987 


456 


7777 


98 


32 


666 


9 


65 


5555 


89 


345 


444 


6789 


1234 


33 


56789 


54321 


22222 


309 


18273 


12534 


207 


75267 


1934 


2657 


89842 


2377 


7777 


65758 


8429 


23472 


32855 


99426 


5755 


27659 


17898 
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ARITHMETIC 

700 210286 

19897 109600 

6824 46 

2095 8007 

535 81610 

18916 407 



zo 



189300 

2840) 

464874 

29107 

13 

406 



4006 


606707 


682012 


80710 


804010 


69011 


47 


981 


50923 


176234 


2184 


79891 


61981 


63741 


1478 


4286 


9 


7018 


4628 


5432 


9176 


312 


8976 


4235 


9467 


8500 


643 


7142 


6542 


9143 


6543 


9278 


6394 


8463 


9172 


8430 


2168 


4273 


4391 


719 


315 


9614 


784 


217 


9168 


2111 


4394 


7188 


563 


1984 


219 


2418 


2972 


85 


6843 


9173 


856 


298 


987 


8247 


4387 


4623 


9172 


5687 


8007 


1810 


48763 


8992 


11087 
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ADDITION— DECIMALS 

In addition of decimals the figures should be written in even 
vertical columns, with decimal points under each other. 

Avoid errors by forming the columns with much care. 

The process is the same as in addition of integers. 

The decimal point in the sum should be placed directly beneath 
the decimal points in the column added. 



Illustrations: 








.8 3.48 




29.878 


6.5 


3.71 86.075 




.82 


847 


.006 .4 




3.753 


29.63 


7.75 36.869 


Ans, 


20.857 


8.457 


12.266Ans. 126.824 


55. 308 Ans 


45. 434 Ans 




Written Exercises 




Add: 








X 741.675 




.8 


.45 


J 1.007 




76.943 


9.678 


4165.0108 




836.012 


18.4321 


9.017 




4.0175 


1.2345 


414.08 




316.1 


26.00006 


2 10.1 


4.1875 


15.08 


15.25 




4. 15625 


133.625 


20.2625 




4.1475 


155.4587 


32.175 




4.1625 


271.806 


60.08375 




7.2225 


55.9 


17.14636 




6. 12375 


1672.00007 



3 . 67365 + . 4321 + . 237 + . 14 + . 9 + 10 - 

4 34.6705+100.01 + 4.07615+19.1 + 5.013- 

5 .001 + 1000. +45.016 + 5.05705 + 7. 19- 

6 A farm consisted of 14. 625 acres of tilled ground, 28. 35 acres 
of timber, and 21. 51 acres of pasture land. How many acres were 
there in the entire farm? 

7 In crossing the ocean, one day the steamer sailed 452. 12 
miles, the next day, 175. 006 miles, the third, 314. 65 miles, and the 
fourth. 516. 75 miles. How far did it sail in the four da.^^^ 
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ADDITION— UNITED STATES MONEY 

(See Table) 



NOTATION OF UNITED STATES MONEY 

$48.00 «= forty-eight dollars. 

$48. 24 — forty-eight dollars and twenty-four cents. 

$48. 245 -■ forty-eight dollars, twenty-four cents and five mills. 

$48.2457 -» forty-eight dollars, twenty-four cents, five and seven- 
tenths mills. 

This is an application of addition of decimals. In adding, 
dollars must be placed under dollars, cents under cents, mills under 
mills, etc. Use great care in writing accurately the ntunbers to 
be added. 



$ 48.70 


$ .046 


$21463.07 


7.24 


.0892 


1682.093 


784.076 


1.076 


10000. 


.69 


3.00 


76.86 


$840.765Ans. 


$4.2112Ans. 
Written Exercises 


$33222. 013 Ans 


Add: 






$ 216.76 


$9876.36 


$3761.1216 


423. 103 


6402.174 


45.09 


96.04 


8.23 


394.134 


1876.626 


117.1476 


4125.7563 


6.1921 


36.09 


6.16 


$9163.14 


$ 17.24 


$9265.04 


417.26 


5005.82 


591.72 


38.09 


317.16 


416.53 


95.18 


405.07 


95.95 


5416.25 


1798.83 


116.12 



3 A merchant's sales for one week were: Monday, $517.24; 
Tuesday, $468.83; Wednesday, $385.92; Thursday, $419.11; 
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Friday, $465.34; Saturday, $624.43. What was the total amount 
of sales for the week? 

4 The expenses of a family for the month of December were: 
rent, $18.50; fuel, $4.84; light, $2.63; groceries, $9.88; provi- 
sions, $11.38; incidentals, $16.42. Find the total of expenses 
for the month. 

5 A's lot of land cost him $816. 53; B's, $924. 18; C's, $1238. ; 
D's, $719.58; E's, $1468.92; F's, $1008.81. What was the entire 
cost of the six lots? 

6 A street car conductor made six trips on a certain day, 
collecting the following amounts in fares; $3.85, $5.20, $8.95, 
$14. 15, $10. 00, and $7. 60. How much did he turn in at the close 
of the dav? 

7 A clerk made the following sales during one day's business; 
$35.00, $2.46, $1.50, $8.34, $98.68, $3.50, $5.25, $1.24, $43.08 
and $7. 68. What was the amount of the sales? 

8 In building a house, a man paid $1,864. 00 for land, $740. 00 
for the foundation, $1,500. 00 for labor, and $4,650. 00 for materials. 
What was the total cost? 

9 During the first half of the year 1908 my gas bills were: 
January, $2.56; February, $2.16; March, $2.16; April, $2.24; 
May, $2.00; June, $2.16. How much did I pay for gas in the 
six months? 

zo In cotmting his money, a bank teller found that he had 
$12.69 in pennies, $68.05 in nickels, $40.50 in quarters, $17.00 
in half dollars, and $1,487.00 in bills. How much money did he 
have? 
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ARITHMETIC 



REDUCTION— COMMON FRACTIONS 

To higher or lower terms 



Higher terms : 

i«f f-A }-A i-A 

Observe: — Mtiltiplying both terms of a fraction by the 
number does not change the value of the fraction. 



Illustrations continued: 



f 



1 8 / 3 multiplied by « \ 
^^ \ 8 multipHed by ^ / 

TT 1 19/7 multiplied by - \ 
Ai t «= ti ^ 9 multipHed by ' / 



III 
IV 



s 



60 / 5 multiplied by , « \ 
^^ 1 8 multipHed by ^'^ / 

48/3 multipHed by , ^ \ 
^^\ 4 multipHed by ^^/ 



Change f to 32nds. 
32-^8«4 

Mtiltiply 8 by 4 to obtain 32 

4 = I S / multiplying both \ . „- 
t^n[ terms by 4 / ^^^ 







Mental Exercises 








Change: 










I 


J to 6ths 


II 


f to 42nds 


21 


Jf to 102nds 


2 


i to 12ths 


12 


f to 81sts 


22 


:J to 105ths 


3 


i to 15ths 


13 


f to 63rds 


23 


^j to lOSths 


4 


^ to 21sts 


14 


f to 77ths 


24 


j\ to 85ths 


5 


f to 25ths 


15 


f to 72nds 


25 


^y to 189ths 


6 


1 to 32nds 


16 


j\ to 99ths 


26 


li to 81sts 


7 


tV to lOOths 


17 


T«3 to 45ths 


27 


f J to 105ths 


8 


f to 18ths 


18 


iJ to 39ths 


28 


if to 76ths 


9 


I to 28ths 


19 


^T to 144ths 


29 


If to 1 Gists 


10 


i to 48ths 


20 


tV to 84ths 


30 


If to 217ths 






Lower terms 








f-i 


A- 


,2 8 ._ a 


(5 


-1' 



Observe: — Dividing both terms of a fraction by the 
ntmiber does not change the value of the fraction. 



8 1/3 divided by « \ 
^^^ \ 9 divided by ^; 



0/4 divided by « \ 
^ \ 10 divided by ^ / 
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mnstrsticms contixraed: 



II 



6 4 « 8 / ^4 divided by js \ 
^2-t ^72 divided by *; 

27 _ 8 / 27 divided by -. \ 
^ * \ 46 divided by ** / 



in m^ 



^ 2 / dividing both \ 
"^^ \ terms by 2 / 



/ dividing both \ 
\ terms by 2 / 



j^ / dividing both \ «/ dividing both \ ^ cannot be further 
^\ terms by 8 / ^\ terms by 3 /' ^ cannot De lurtner 

reduced and is therefore said to be in its lowest terms. 

All fractions in answers should be in lowest terms 







Wiittes 


L Exercises 




Reduce to lowest terms : 






z 


A 


II 


^^ 


21 


a 


A 


12 


n 


22 


3 


!} 


13 


iU 


23 


4 


ft 


14 


1% 


24 


5 


a 


IS 


^% 


25 


6 


i¥t 


.i6 


If 


26 


7 


1^^ 


17 


215 


27 


8 


H 


i8 


»9 

TOT 


28 


9 


Jf 


19 


i?« 


29 


10 


365 


20 


?H 


30 



w 

76 
TIT?- 

81 

5T5" 

81 

96 
T?? 
1 20 

TT¥ 

7 5 
TT5 

1 08 

/A 

To find the number which will divide both terms of a fraction 
when that is not easily determined by inspection: 

Given Hf 1 

Divide the larger nxmaber by the smaller. 513)627 

513 4 

Divide the preceding divisor by the remainder. 



114)513 

456 2 



Divide the preceding divisor by the remainder 



There is no remainder. 



57)114 
114 







The last divisor used, 57, is the largest ntmiber that will 
exactly divide both terms of the given fraction. 



61,/ dividing both \ « 
^ ' \ terms by 57 [ ^i 
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Given J| 



1953)2325 
1953 



372)1953 

1860 4 

93)372 
372 



U44— / dividing both \ ,, 
*^^^ \ terms By 93 M^ 



/ 

Written Exercises 
Reduce to lowest terms : 

^ m II m 



2 



ai 



6 ill i6 



^2 Hf 22 1^^ 



3 m 13 !M as AW 






I ?f! *5 «J »5 m 



»6 im 



' If '» ^^^ »9 ml 



REDUCTION COMMON FRACTIONS 



IMPROPER FRACTIONS 

To change improper fractions to whole or mixed numbers 

Change ^f^ to a whole or mixed number. J—1. ^f^ — as 
many ones as 3 thirds is contained times in 440 thirds or 146} 
times; therefore 146J ones, Ans. 

Or, 4^-4404-3-146?, Ans. 

Change ^^ to a whole or mixed number. J — 1. ^i^«=»as 
many ones as 5 fifths is contained times in 215 fifths, or 43 times; 
therefore, 43 ones, Ans. 

Or, ^i^- 2154- 6 = 43, Ans. 

Change, ^^, ^4^, ^^ and f J to whole or mixed ntimbers. 
V - 354- 6 - 5t, Ans. H^- 117-^9-. 13, Ans. 

W- 143-7- 12- llii, Ans. f J- 95-7- 70- 1^- lA, Ans. 









Mental Exercises 










Change 


the following impropei 


• fractions to 


whole or 


mixed 


numbers: 
















z 


H 


II 


21.81 

6 


/ 

1 


21 


4j^2a 


31 


i3^i. 


a 


H^ 


12 


^^ 


22 


Hi^ 


3a 


W 


3 


'W^ 


13 


«99 9 


23 


iji 


33 


^l. 


4 


1^ 


14 


W 




24 


¥ 


34 


^* 


5 


W 


15 


AJA 




25 


584 
/ 


35 


ijA 


6 


AI4 


i6 


W 




26 


^ 


36 


4|A. 


7 


u^ 


17 


up. 




27 


\¥ 


37 


^t 


8 


u^ 


i8 


Itljit 




28 


8 742 


38 


1^1 


9 


A^ 


19 


aji 




29 


^F 


39 


m^ 


zo 


tya 


30 


)00 




30 


i(8.iS 




40 


HF 








Written Exercises 








z 


W 


ZI 


ifl* 




21 


Hi^ 


31 


VA» 


2 


w 


12 


*ISF 




22 


HP- 


33 


^^ 


3 


Hi* 


13 


W 




23 


m*- 


33 


*Y^j» 


4 


Wf 


14 


H¥- 




24 


HP- 


34 


-^M* 


5 


m 


15 


W/ 




25 


AW 


35 


^ffi 


6 


w 


i6 


^F 




26 


Hf* 


36 


Ajjj 


7 


m^ 


17 


H^ 




27 


H¥- 


37 


^IP 


8 


w? 


i8 


¥iV- 




28 


VtV 


38 


^«W 


9 


w 


19 


i-%^ 




29 


^e* 


30 


m^- 


zo 


Wf 


20 


ij^^ 




30 


Hi^ 


<fk 


"-^^ 
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To change mixed numbers to improper fractions 

Change 4} to an improper fraction. 

l = f. 4 = 4 times f = f. 4} = J + i«f, Ans. 

Change 35§ to an improper fraction. 

1 = J. 35 = 35 times f=^^. 35 J = J^ + § « if ^ Ans. 

Change 14|, IJJ, 7 J, and 3j^| to improper fractions. 

Multiply the integer by 
the number below the line 

Add the number above the line 
Therefore, 14f = V. lH = fi 

Mental Exercises 

Change the following mixed numbers to improper fractions: 
I 2f 



14 1 
X5 X20 


7 
X 8 


3 

X15 


70 20 
+ 3 +19 


56 
+ 3 


45 
+ 13 


73 39 

7|-¥. 3H« 


59 


58 



2 


3f 


3 


4f 


4 


5? 


5 


6i 


6 


8i 


7 


n 


8 


Ui 


9 


24i 



lo 144 



II 


401 


12 


17A 


13 


6A 


14 


3A 


IS 


5A 


i6 


4tt 


17 


3A 


i8 


4tV 


19 


3A 


20 


m 



21 


5i^ 


22 


37i 


23 


Ql 9 


24 


151 


25 


16J 


26 


37} 


27 


62} 


28 


IH 


29 


7A 


30 


15§ 



Written Exercises 



I 


74A 


2 


113A 


3 


206iJ 


4 


86tV^ 


5 


349U 


6 


150-A 


7 


153A 


8 


252V.f 


9 


81bV 


10 


206j\ 



II 


125^ 


12 


402,V 


13 


543A 


14 


672A 


15 


611^V 


i6 


S61U 


17 


306i| 


i8 


5661^ 


19 


282H 


20 


903iJ 



21 


436H 


22 


712rV 


23 


352i\ 


24 


282^ 


25 


606J} 


26 


595H 


27 


21 lA 


28 


116xV 


29 


166A 


30 


623A 



31 


87} 


32 


9fT 


33 


3H 


34 


ISA 


35 


9A 


36 


173Tk 


37 


81} 


38 


4H 


39 


19} 


40 


21f 


31 


680A^ 


32 


128H 


33 


231f 


34 


812A 


35 


318}} 


36 


122A 


37 


181ff 


38 


1116A\f 


39 


13641* 


40 


I3O67V 
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ADDITION— COMMON FRACTIONS 

4eggs + 4eggs+4eggs-12 eggs, Ans. 
4 4 4 12 



+ 



+ 



-, Ans. 



12 



-, Ans. 



eggs eggs eggs eggs 

4 4 4 

+ + — 

eighths eighths eighths eighths 

| + t + t«=¥=lj, Ans. 

4 pints + 8 pints + 7 pints = 19 pints, Ans. 

4 8 7 19 

1 1 = , Ans. 

pints pints pints pints 

4 8 7 19 
1 1 = , Ans. 





fifths fifths fifths fifths 








l + f + i«¥ = 3t,Ans. 








A + A + A-H=lT\.Ans. 








A + A + A-i?.Ans. 








Mental Exercises 




Find the sum of the following: 






I 


i+i+i+i 


21 


A+A+A+iV 


2 


? + HHf 


22 


^\ + ^j + ih + i^is 


3 


A + T^ff + T^^ + A 


23 


lA^+A+iJ+A 


4 


KHf+i 


24 


A + 3^ + if + A 


5 


H + ^ + A + T^T 


25 


^+iKif+A 


6 


A + A+tV+A 


26 


t^+A+A+tV 


7 


M + iA: + A + i!- 


27 


A- + -'r+.iJ^r + il 


8 


A+H+A+t\ 


28 


iV+H+H+/T 


9 


A+A+«+A 


29 


izV + ^ff + iAr + ifV 


lO 


A+i^^ + tV + A 


30 


■i;^+^+A+/^ 


II 


A + A + A+T^ff 


31 


A + A+A+if 


12 


^ + y 7 + sV + 2V 


32 


A+A+H+A 


13 


i! + A + /r + ^T 


33 


A+7j'j+i''i + /? 


Z4 


A+H + i^^ + A 


34 


h+^+li + H 


15 


n+^+h+^% 


35 


^+li + A + ^ 


i6 


A + lV+A+/g 


36 


U + A+i? + 2\ 


17 


IJ+A+^V + A 


37 




i8 


A+zj + A + o'. 


38 


A+U+A+A 


IQ 


ii+A + A+:f\ 


39 


tV+T^+A+A 


20 


iKTV+3V+? 


i^O 


-u^u^-u^^ 



v/ 
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Observe that the numbers above the line may or may not 
differ. Observe that the numbers below the line are the same. 

The numbers below the line must be the same before the 
fractions can be added. 

Given J + J + J. Before the sum can be found, the fractions 
must be changed to fractions having the same number below the 
line. (See page 26.) 

Twelve is the least number that will contain all the numbers 
below the lines. Change all the fractions to fractions having 12 
below the line. 

i^T^I f™T2l J=A' 

Given i + } + tV* Twenty is the least number that will contain 
all the numbers below the lines. 

i + } + A = 3j% + H + i* + M=lii Ans. 



Written Exercises 



Add the following: 


I 


i+f+A 


2 


l+f+iV 


3 


f+f+t 


4 


tlf+f+f 


5 


i+f+A 


6 


i+f+l+A 


7 


/i+?+l+A 


8 


f+A+l+f 


9 


A+f+A+i 


10 


A+f+l+A 


II 


Ti'j+A+i+l 


12 


A+A+A+l 


13 


i+Hth+jS 


14 


t'j+KI+J 


15 


l + i+A + i 


i6 


i+j'ff+i+A 


17 


*+A+l+J 


i8 


«+KI + f 


^9 


i+i+i+i 


*o 


i+}+T%+i 



21 i + f+l+J 

22 A + -J + A + } 

23 A+!+Hf 

24 A+f + l + f 

25 l + T^j + i + J 

26 A + f + if^ + f 

27 A + KI + J 

28 K? + A + t 

29 l+A + S+f 

30 ij\ + f + | + A 

31 A+f+A+l+i 

32 Kf + iV+l + t 

33 l + A + A + J + f 

34 A+KI + i+A 

35 H-A + f + i + A 

36 ^V+-A+A+|+i 

37 -l + ^ + l + l + i 

38 J+A+i^+i+A 

39 J+i'o + S + l + A 
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To find the ntunber to use below the lines, when it is not easy 
to determine that number by inspection. 

Given i+i+il 
2)8,_9,_24 Divide by whatever number will go in two or 

2 )4, 9, 12 more of the given numbers without a remainder, 

2 )2, 9, 6 and continue to do this as long as possible, bringing 

3 )1, 9, 3 down any ntunbers that are not divided. The prod- 

3 )1, 3, 1 uct of all the divisors is the number to be used 

1,1, 1 below the line. 

2X2X2X3X3-72. 

l-ff; «-H; M-?J. 

i + f + H-fl + IKfJ-W-2j|,Ans. 

Given H +!?+«.' 
3) 15. 27. 46 



6) 


6, 9, 15 


3) 


1. ». 3 


3) 


1. 3. 1 



1. 1. 1 

3X6X3X3-136. 



H-tVV; M-1^; Jf-i^. 

tt + i» + H-iVr+T'W + ^-iH-l^A« Ans. 

Written Exercises 



Ad( 


i the following: 


z 


J+A+A 


2 


A-^iV+A 


3 


4+i+A 


4 


A+A+A 


5 


»+A+A 


6 


J+l+A 


7 


i+A+A 


8 


«+A+J 


9 


A+A+A 


zo 


i+l+A 



II 


f+Hf 


12 


A+A+A 


13 


A+A+A 


14 


A+A+A 


15 


Kl + A 


i6 


3 + f+A 


17 


J+A+A 


i8 


3 1 3 1 7 
"1 l+'-fi + 1-i 


19 


A + .A+J 


20 





9i 
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21 


Ki+I+A 


31 


22 


i+Kf+A 


32 


23 


A+xk+A+i 


33 


24 


A+A + 3\+7^ 


34 


25 


A+A+A+A 


35 


26 


i+A+f+f 


36 


27 


A+f+Zi+J 


37 


28 


A+A+A+A 


38 


29 


i + f + 3?r>3\ 


39 


30 


KA+H+A 


40 



A+l+ff+J 

A+A+M+A 

f+A+A+H 

A+5J+A+A 

5+A+A+A 

A+H+M+A 

ii+A+T^T+A 

A+t+il+AV 

5+A+il+A 

41 A grcx:er sold } dozen eggs to one customer, } dozen to another 
ciistomer, and § dozen to Mrs. Smith. How many dozen did he sell? 

42 A fisherman caught four fish that weighed as follows: j 
pound, i pound, ^jj pound, and } pound. How much did they 
all weigh? 

43 A lady bought ribbon in three pieces, the first being J yard 
in length and the second being |} yard in length, and the third 
being } yard in length. How many yards would she have bought 
in one piece? 

44 Mr. Smith worked } of a day for A and y% of a day for B. 
How long did he work for both? 

45 Mr. Adams walked | of a mile on Monday, J of a mile on 
Tuesday, § of a mile on Wednesday, | of a mile on Thurdsay, i of 
a mile on Friday, and IJ of a mile on Saturday. How many miles 

' did he walk during the week? 
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ADDITION— MIXED NUMBERS 



Given lf+lOf + 25^. 
Add fractions 



4) 8, 


9, 


36 


9) 2, 


9, 


9 


2) 2, 


1. 


1 











1. 1. 1 










4X9X2-72. 






^1; 


1= 




Add integers 


1 






1 

10 
25 

36 


Unite Slims 








36 



37J{, Ans. 
Written Exercises 





Add the following: 




z 


34 + 21 + 7A 


21 


2 


3f+10A+12i5j 


22 


3 


4J+1H+6A 


23 


4 


211+104+142^ 


24 


5 


105V + 36^ff + 2/j 


25 


6 


15i+17 + 8A 


26 


7 


8J + 9H26} 


27 


8 


3A+4A + 9H 


28 


9 


7A+18 + A 


29 


10 


17t^2 + 6t85+22 


30 


IZ 


3i + A+10^5 


31 


Z2 


14+1^ + 26 


32 


13 


176^7+ 2075+ 11 6H 


33 


14 


97A-+63f|+107H 


34 


15 


17i + 372J + 108U 


35 


z6 


179J + 208f + 596J 


36 


17 


486} + 32873;f+6H 


37 


z8 


i8A+ 27/^+ 10895 


38 


19 


14^+105^+41,^ 


39 


20 


1761 + 7/5+ 364 a 


^0 



17A+14Ji+10A + 7V 
7J+18H+K8f 
4/7+14J+38H + J 
10|+14^+18A + /j 
8J+105f + 32i + ^ 

8A + f+l5\ + t 
26,^^ + iJ+13U + A 
18^ + 34+7^^ + 92^1 ■ 
400 + 96Tk+108JJ + 95 

14/^ + 38iV + 64tV+2V 
194 + 361^7, + 96t\+ 180 
19S.V + 400;, + 368iSg^+36/o 
87i + 1862J + 38+17iV 
365J+146J + 9+141J 
92^f+12:}+107+v^ 

8,". + 7:; + 46i? + 1681i 
8/, + 9A, + 81,V+17 
86^' + lb7,^, + 3806+l..\ 

921 1 + 20:.';^ + 36^.0.+ 4iU 
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4Z What is the sum of $i, $107} and $4}? 

42 A girl paid $4} for a sled, $} for a book and $2} for a dolL 
How much did she pay for all her purchases? 

43 Farmer Jones planted 6j acres of potatoes and 2^^^ acres of 
com. How many acres were planted? 

44 William had $75f, John had $9f , and Henry had $21f . How 
much had they altogether? 

45 Mr. Brown deposited $35^^ in a savings-bank during the 
summer, %S2^jf during the fall, and $24^^^ during the winter. What 
was the amount of his deposit? 

46 A man sold his real estate in three lots: 2} acres to A, 
1^ acres to B and 2/j acres to C. How many acres did he sell? 



REDUCTION COMPOUND NUMBERS 87 



REDUCTION— COMPOUND NUMBERS 

Change 50 pounds and 7 ounces to ounces. 
1 pound = 16 ounces. 

50 pounds = 50 times 16 ounces or 800 ounces. 
800 ounces and 7 ounces = 807 ounces, Ans. 

Change 37 gallons to pints. 
1 gallon = 8 pints. 
37 gallons = 37 times 8 pints = 296 pints, Ans. 

Change xV ton to pounds and ounces. 
1 ton = 2000 lb. 

^ ton = T^7 of 2000 lb. =i$§^ lb. = 133 J lb. 
1 lb. = 16 oz. 

J lb. = J of 16 oz. = \^ oz. = 5 J oz. 
^ ton = 133 lb. 5J oz., Ans. 

Change .625 bushels to pecks and quarts 
1 bu. = 4 pk. 

.625 bu. « .625 of 4 pk. = 2.5 pk. 
1 pk. = 8 qt. 

.6 pk. = .5 of 8 qt. = 4 qt. 
.625 bu. = 2 pk. 4 qt., Ans. 

Change 875 ounces to pounds and ounces. 
llb.-16oz. 

In 875 ounces there are as many pounds as 16 oz. is 
contained times in 875 oz. or 54 times, with 1 1 oz. remaining; 
therefore, 875 oz. = 54 lb. 11 oz., Ans. 

Change 897 pints to gallons, quarts and pints. 

1 qt. = 2 pt. 

897 pt.-f-2 pt. = 448 times with 1 pt. remaining, or 448 
qt. 1 pt. 

1 gal. = 4 qt. 

448 qt.-^4 qt. = 112 times, or 112 gal. 

897 pints = 112 gal. 1 pt., Ans. 

To change 7 quarts to a fraction of a bushel. 
1 bu. = 32 quarts. 
7 quarts = .{'j of 32 quarts. 
7 quarts = ^\ bu.. Ans. 
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8 To change 125 rd. 5 yd. 2} ft. to a fraction of a mile. 

125 rd. 5 yd. 2J ft. « 2080 ft. 

1 mi. = 5280 ft. 

2080 ft. = ftfj of 5280 ft. 

125 rd. 5 yd. 2} ft. = JJf^ mi. = Jf mi., Ans. 

9 To change 7 quarts to a decimal of a btishel. 

7 qt. « A t>u. (See 7.) 
/ij bu. «= .21875 bu., Ans. 

xo To change 125 rd. 5 yd. 2 J ft. to a decimal of a mile. 
125 rd. 5 yd. 2i ft.-Jf mi. (See 8.) 
ff mi. = .3939+ mi., Ans. 



Written Exercises 

1 Change 34 bu. 2 qt. 1 pt. to pints. 

2 "164 bu. 1 pk. 3 qt. 1 pt. to pints. 

3 " 12 gal. 3 qt. 1 pt. 2 gi. to gills. 

4 "1 hhd. 18 gal. 3 gi. to gills. 

5 " 14 T. 8 cwt. 16 lb. to pounds. 

6 "3 cwt. 53 lb. 7 oz. to ounces. 

7 " 2 tb. 10 pwt. to grains. 

8 " 2" mi. 120 rd. 4 yd. 2 ft. to feet. 

9 ** 67 rd. 1 ft. 9 in. to inches. 

10 "14 sq. yd. 6 sq. ft. 10 sq. in. to square inches. 

11 " 5 A. 125 sq. rd. 10 sq. yd. 2 sq. ft. to square feet. 

12 " 3 cu. yd. 12 cu. ft. 1000 cu. in. to cubic inches. 

13 " 5 reams, 10 quires, 10 sheets to sheets. 

14 "1 wk. 5 da. 13 hr. 17 min. to minutes. 

15 *' 6473 pt. to bushels. 

16 *' 31588 gills to hogsheads. 

17 *' 303849 oz. to higher denominations. 

18 " 192000 gr. 

19 " 76170 in. 

20 " 93246 sq. in. 

21 " 117120 cu. in. 

22 " 8964 sheets 

23 " 25414 seconds 

24 " 10370 feet 

25 " 6728 sq. in. 

26 " 397 rd. 2 yd. 7 ft. 5 in. to miles. 



<l 
«l 
II 
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Change 48963 sq. ft. to acres. 

979 cu. ft. to cords. 

119 gal. 3 qt. to hogsheads 

4 bu. 3 pk. 7 qt. to pints. 
How many bu. in 9 cu. ft. ? 

" gal. in 5 cu. ft.? 

** ** bu. of com in a carload of 28000 lb.? 

Change 7286 gr. (Av.) to higher denominations. 

How much heavier is an ounce Troy than an ounce Avoir- 
dupois? 

How many seconds in 2 wk. 3 da. ? 

'* " weeks from Jtily 1 to Jan. 1? 

" " reams in 1000 sheets? 

pounds in 900 cu. ft. of water? 

miles in 1.5° of longitude (at the equator)? 

Change 3 ft. 7 in. to a fraction of a rod. 

7 cu. ft. 128 cu. in. to a fraction of a cubic yard. 

11 hr. 20 min. 40 sec. to a fraction of a day. 

2 sq. ft. 60 sq. in. to a fraction of a square yard. 
64 rd. 12 ft. 8 in. to a fraction of a mile. 
172 cu. in. to a fraction of a cubic foot. 

3 pk. 7 qt. 1 pt. to a fraction of a bushel. 
17 gal. 3 qt. 1 pt. 3 gi. to a decimal part of a barrel. 
22° 40' IS'' to a decimal part of a circumference. 
7 doz. 8 units to a decimal part of a gross. 



II II 
II II 
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Add: 



ARITHMETIC 

ADDITION— COMPOUND NUMBERS 

13 bu. 3 pk. 3 qt. 



2 pt. - 1 qt. 

1 qt. added to 25 bu. 8 pk. 6 qt. 

8 pk. — 2 bu. 

2 bu. added to 25 bu. 7 qt. — 
Add: 



5 bu. 2 pk. 1 qt. 1 pt. 
7 bu. » pk. 2 qt. 1 pt. 

25 bu. ^ pk. 6 qt. ? pt. 
25 bu. ^ pk. 7 qt. 

25 bu. 8 pk. 7 qt. 

27 bu. 7 qt. Ans. 

5 hr. 35 min. 38 sec. 
3 hr. 45 min. 20 sec. 

14 hr. 1 min. 54 sec. 

6 hr. 2 sec . 

114 sec. =» 1 min. 54 sec. 28 hr. 81 min. %%^ sec. 

1 min. 54 sec. added to 28 hr. 81 min. — 28 hr. ^j2 min. 54 sec. 
82 min. « Ihr. 22 min. 

1 hr. 22 min. added to 28 hr. 54 sec. » 29 hr. 22 min. 54 sec, Ans 

Written Exercises 

1 Add: 180 bu. 7 qt. 1 pt.; 113 bu. 2 pk. 3 qt.; 17 pk. 2 qt. 
1 pt.; 31 bu. 1 pt.; 25 bu. 2 pk. 2 qt. 

2 Add: 4 gal. 2 qt. 1 pt. 3 gi; 2 gal. 1 qt. 2 gi.; 1 gal. 1 qt. 

1 pt. 1 gi.; 3 gal. 1 pt. 

3 Add: 1 T. 14 cwt. 17 lb. 10 oz; 5 T. 4 cwt. 6 oz.; 10 T. 
6 cwt. 36 lb. 12 oz.; 14 T. 8 oz. 

4 Add: 2 mi. 160 rd. 4 yd. 1 ft. 10 in.; 18 mi. 100 rd. 2 yd. 

2 ft. 10 in.; 26 mi. 50 rd. 5 yd. 2 ft. 1 in. 

5 Add: 7 A. 130 sq. rd. 6 sq. yd. 2 sq. ft. 10 sq. in.; 14 A. 
16 sq. rd. 3 sq. yd. 2 sq. ft. 18 sq. in.; 62 A. 17 sq. rd. 18 sq. yd. 
1 sq. ft. 

6 Add: 7 cd. 4 cd. ft. 6 cu. ft. 10 cu. in.; 4 cd. 2 cd. ft. 7 cu. ft. 
6 cu. in.; 8 cd. 15 cu. ft. 11 cu. in. 

7 How much oil could be put into four tanks, if the first held 
5 hhd. 17 gal. 2 qt. 1 pt.; the second, 2 hhd. 3 gal. 3 gi; the third, 

4 hhd. 29 gal. 3 qt. 1 pt. 2 gi.; the fourth, 4 hhd. 50 gal. 1 qt.? 

8 One bar of silver weighed 2 ft. 10 oz. 4 pwt.; the second, 

3 ft. 1 oz. 2 pwt. 10 gr.; the third, 5 lb. 5 pwt. 5 gr. How much 
did all three weigh together? 

9 A ship made a certain voyage in 20 da. 15 hr. 35 min. 7 sec; 
on the return, it took 27 da. 12 hr. 43 min. 10 sec; on the next 
trip, 24 da. 2 hr. 4 min. 20 sec; and on the return, 18 da. 15 hr. 

5 min. Find total time taken for the four trips 

10 Find the entire distance around a field, if one side measures 
10 rd. 3 yd. 2 ft. 6 in.; the second, 5 rd. 4 yd. 1 ft. 10 in.; the 
third, 9 rd. 1 yd. 1 ft. 9 in.; and the fourth, 6 rd. 5 yd. 2 ft. 4 in. 
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SUBTRACTION— INTEGERS 

3587 A good way to insure accuracy after the subtraction 

1435 has been performed is to add the remainder and the 
2252 number subtracted, to see that the sum equals the number 
taken from. 

Usual method: 

243 7 units cannot be taken from 6 units; therefore take 

3 ^^6 1 ten from 4 tens, leaving 3 tens; change it to 10 units 

1787 and add to 6, making 16; 7 from 16 « 9. 8 tens cannot be 

"yjTg taken from 3 tens; therefore take 1 hundred from 5 htin- 

dreds, leaving 4 hundreds; change it to 10 tens and add 

to 3 tens, making 13 tens; 8 from 13 — 5. A similar 

process gives: 7 hundreds from 14 hundreds «- 7 htindreds. 

1 thousand from 2 thousands •» 1 thousand. 

Alternative method : 

3546 When it is necessary to take one from the next digit 

1787 (i. e., taking 7 from 16), increase by one the next figure 
Ijsg subtracted, giving 9 in the place of 8; then 9 from 14, 8 
from 15 and 2 from 3. Prove as in preceding example. 

The foregoing suggestions shotild be practised until they are 
fixed habits. 

Much practice, long continued, is the best means of assuring 
accuracy. 

Written Exercises 
X From 9367001 take 439216. 
a From 1001673 take 67198. 

3 From 376174 take 298786. 

4 From 913000 take 468913. 

5 Take 427683 from 813276. 

6 From 38964 lb. of coal, a dealer sold 17896 lb. How much 
remained? 

7 How much larger is 1673279 than 964817? 

8 ' One train ran 364117 ft. while a second train was running 
176246 ft. How much farther did the first run than. the. ^j^cc^^sjiA 



42 ARITHMETIC 

9 The population of a certain city increased from 1603214 in 
1890 to 2014617 in 1900. How much was the increase? 

10 113614 letters were mailed from a post office one day and 
18916 less the second day. How many were mailed the second day? 

11 From a reservoir containing 1364713 gal., 188220 gal. were 
drawn off. How many gallons remained? 

12 A man who had $672104 lost $317916 by speculation. How 
much had he left? 

13 How much must be added to 1364171b. to make 2031281b.? 

14 What is the difference between 17601732 and 217614? 

15 What is the difference between 3189163 and 4361748? 

16 After taking 4196731 from 5321789, what remains? 

17 By how much must 82176 be increased to equal 324817? 

18 How much smaller is 138273 than 264921? 

19 Take 56789 from 100000. 

20 Of a shipment of 20170 lb. of potatoes, 2398 lb. were frozen 
in transit. How much remained? 
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SUBTRACTION— DECIMALS 

In subtraction of decimals, the figures should be written in 
even vertical columns with decimals points under each other. 

Subtract as in integers, placing the decimal point in the 
difference beneath the decimal point in the numbers subtracted. * 

14.682 13.0003 15. 

1.075 11. 7.0085 



13. 607, Ans. 2. 0003, Ans. 7. 9915, Ans. 

Written Exercises 

X From 505 and 1 thousandth take 55 and 1 ten-thousandth. 

2 Take 673.014 from 1086.192. 

3 Take 2020.202 from 10203.0405. 

4 What is the difference between 437 thousand and 437 mil- 
lionths? 

5 Find the difference between three hundred seventy and six 
thousandths and five hundred thirty-eight ten-thousandths. 

6 B's farm contains 36.2046 acres less than A's, which con- 
tains 416.0012 acres. How many acres in B's farm? 

7 The sum of two numbers is 164.01738 and the larger one is 
123.617896. Find the smaller number. 

8 How much must be added to 333.444 to make 1000? 

9 Find the difference between thirteen thousand eight and 
fifteen thousand four hundred-thousandths. 

10 How much farther does A, who travels 34.7064 miles, go 
than B, who travels 29.0796 miles? 

11 The greater of two numbers is 164.03724 and their difference 
is 36.172498. What is the smaller number? 

12 Subtract 333 thousandths from 333 thousand. 

13 A man traveled 100 miles in 3 days. The first two days he 
traveled 70.1375 miles. How far did he go the third day? 

14 While A is travelling 176.4875 miles, B goes 146.0035 miles 
in the same direction. How far apart are they at the end of that 
time? 

15 Take four thousand eight hundred-thousandths from seventy- 
five and five tenths. 

x6 From 1.00176 take .001243. 
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SUBTRACTION— UNITED STATES MONEY 

This is an application of subtraction of decimals. 
In subtracting, dollars must be placed under dollars, cents 
under cents, mills under mills, etc. 

Use great care in writing the numbers to be subtracted. 

$185.76 $157. $176.1457 

24.85 75.36 3.3914 



$160.91, Ans. $ 81.64, Ans. $172.7543, Ans. 

Written Exercises 

1 From $638.67 take $85,495. 

2 From $175. take $68,092. 

3 Take $625,625 from $1595.375. 

4 What is the difference between $900 and 900 mills? 

5 How much change is left from a 100 dollar bill after purchas- 
ing goods worth $69.98? 

6 I sold a horse for $164.25 gaining $39.14. How much did 
it cost me? 

7 In one week, goods costing $834.92 were sold for $983.17. 
How much was the week's profit? 

8 I deposited in a bank $362.24 and drew out $76.79. How 
much remained? 

9 A man left to his widow $3874.30, while to his son he left 
$2804.06. How much more did the widow receive than the son? 

10 How much must be added to $377.84 already in a bank to 
make the whole deposit $1000? 



fc 



SUBTRACTION 4d 

SUBTRACTION— COMPOUND NUMBERS 

niustrations: 

Subtract: 13 bu. 3 pk. 3 qt. 

5 bu. 2 pk. 1 qt. 

8 bu. 1 pk. 2 qt., Ans. 

4 95 

It is impossible to take 45 min. from ^ hr. 3^ min. 38 sec. 

35 min. so 1 hr. is taken from 5 hr. 3 hr. 45 min. 20 sec. 

leaving 4 hr. 1 hr. 50 min. 18 sec. 

1 hr. — 60 min. 60 min. -+- 35 min. — 95 min. 

34 
It is impossible to take 23 gr. 13 H 28 

from 4 gr., so 1 pwt. is borrowed %^ oz. %^ pwt. ^ gr 
from 15 pwt., leaving 14 pwt. 9 oz. 19 pwt. 23 gr. 

Ipwt. — 24gr. 4 oz. 15 pwt. 5 gr., Ans. 

24gr. + 4gr.-28gr. 

It is impossible to take 19 pwt. from 14 pwt., so 1 oz. is taken 
from 14 oz., leaving 13 oz. 

1 oz. — 20 pwt. 20 pwt. + 14 pwt. = 34 pwt. 

Written Exercises 

1 From 17 ft. 10 oz. 15 pwt. 19 gr. take 12 ft. 13 oz. 16 pwt. 
18 gr. 

2 From 5ft. 75. take 2ft. 95. 63. 

3 From 7 mi. 178 rd. 3 yd. 8 in. take 4 mi. 140 rd. 3 yd. 1 ft. 
7 in. 

4 28 gal. 2 qt. 1 pt. leaked from a barrel of vingear which 
formerly held 33 gal. 3 qt. 1 pt. How much remained? 

5 From f mi. take 78.56 rd. 

6 From f wk. take f da. 

7 From .9 mi. take 210 rd. 3 yd. 9 in. 

8 From | of a gallon take 1| qt. 

9 A barrel containing 35 gal. leaked 4 gal. 3 qt. during trans- 
portation. How much remained? 

ID How much has a barrel leaked t\ia\. iotrcvcrVj V^^ "^^X *?5^-x 
il there remains but 18J quarts? 
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SUBTRACTION— COMMON FRACTIONS 

I 7 eggs — 4 eggs = 3 eggs, Ans. 

7 4 3 



-, Ans. 



eggs eggs eggs 
7 4 



eighths eighths eighths 

J -I- 1, Ans. 

9 pints — 7 pints -= 2 pints, Ans 

9 7 2 

— = , Ans. 

pints pints pints 

9 7 2 



-, Ans. 



-, Ans. 



twelfths twelfths twelfths 
A~A = A-i Ans. 

3 M-A-i* = i.Ans. 

4 A -A- A. Ans. 

Observe that the numbers above the line may or may not differ 
Observe that the numbers below the line are the same. 

Mental Exercises 



Subtract the following: 






1 J-5 


II 


A-A 


2 A-A 


12 


-IJ-H 


3 A-A 


13 


l!-A 


.4 H-H 


14 


20 _ 6 

25 iS 


5 A-A 


15 


1 Z _ » 


6 l-i 


i6 


23 _ 9 
^2 il 


7 A-A 


17 


1 3 _ « 

2 2ff 


8 \i-fc 


i8 


l.i. _ r, 
a 3 1) 


rt 1 « 3 

9 2 3 25 


19 


1 - _ 13 

2 3 2 3 


m 1 ^ 3 

10 1-i Tf 


20 


3 3 _ 2 3 



21 


if- 


-A 


22 


9 . 


-A 


23 


if- 


-H 


24 


H- 


-A 


25 


u- 


-A 


26 


u- 


-A 


27 


Jl- 


-II 


28 


e- 


-il 


29 


M- 


-M 


30 


39 . 


-H 



The numbers below the line must Ise the same before the 
fractions can he subtracted. 
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I Given f — ^.' Before the difference can be f otind , the fractions 
mtist be changed to fractions having the same number below 
the line. 

Twenty-four is the least number that will contain both num- 
bers below the line. 

f-H; A-H. 

f-A-H-it'-'iAf. Ans. 

a Given ^jf — H* 120 is the least number that will contain 
both numbers below the line. 





1^" 


=Tyv*» ij'^'TjV 












^- 


-H-i^-t'A- 


• ftV. Ans. 










Wiitten Exerdsei 








Subtract: 












I 


il-A 


" a -a 


21 


if-H 


31 


M-if 


2 


i-A 


12 A- A 


22 


ft-ft 


32 


ft-i 


3 


ii-A 


13 J -ft 


23 


il-ft 


33 


M-f§ 


4 


i-j^ 


14 i-i 


24 


41 -ft 


34 


ft -ft 


5 


i-A 


IS ft-i 


25 


J- A 


35 


li-il 


6 


§-i 


i6 n-u 


26 


ft -ft 


.36 


ft^-fi 


7 


li-A 


17 H-if 


27 


1?-* 


37 


m -ftv 


8 


A-A 


i8 }i-H 


28 


ft-i 


38 


m-^h 


9 


lJ-i« 


19 ii-i 


29 


il-f 


39 


H-m 


lO 


15 -ft 


20 f-ft 


30 


M-ii 


40 


^-i^h 



To find the number to use below the lines when it is not easy 
to determine that number by inspection. (See same subject imder 
addition of common fractions.) 

I Given JJ-Ji. 

3)27, 45 



3) 


9, 


15 


3) 


3. 


5 


6) 


1, 


5 



1 

3X3X3X5-135 

Jr'-/ft; n-h\- 



48 ARITHMETIC 

2 Given IJ — gV 

2 )42, 64 

21 )21. 32 

32 ) 1, 32 

1, 1 
2X21X32=1344 

25 _ 800. 7_147 





}i-A-= 


A%-tW* = 


= iWt. Ans. 










Written Exercises 






I 


il-A 


9 


if-xV 


i8 


e-A 


2 


U-A 


10 


e-2^ 


19 


it-irV 


3 


A-i 


II 


If -A 


20 


A -A 


4 


A-f 


12 


H-f 


21 


IJ~tSi 


5 


H-f 


13 


A-A 


22 


il A 


6 


if -A 


14 


lf-« 


23 


M-l 


7 


IJ-A 


15 


M-f 


24 


if -A 


8 


A-i 


i6 


i?-i 


25 


If -A 


• 




17 


H-^V 







26 A can do {^ of a piece of work in one day, and B can do J 
of it in one day. How much more can A do than B ? 

27 A piece of cloth | yard long shrinks J yard in dyeing. How 
long is it then? 

28 While a train is going ^ of a mile, a horse travels /^ of a 
mile. How much farther does the train travel than the horse? 

29 Mr. Jones used ^j of his yard for a tennis court. How 
much remained? 

30 From J J yard of cloth, f J yard was sold. How much remained ? 
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SUBTRACTION— MIXED NUMBERS 

1 Given 5|-3J. 
Subtract fractions :f— J-=i— | — f 
Subtract integers : 5 — 3 =« 2 
Unite remainders: 2 and | = 2|, Ans. 

2 Given 105 rV- 99 J. 

Subtract fractions : i^j — f = ^ — f J 

It is impossible to take |J from y\; so one is borrowed 
from 105 leaving 104. 

Subtract integers : 1 04 — 99 « 5 

Unite remainders: 5 and J| — 5i|, Ans. 

Written Exercises 

11 From 64^5 take 27ii 

12 From 47iV take 15J 

13 From 82| take 57^^ 

14 From 53 A take 2S^j 

15 Subtract Sj% from 10|^ 

16 Subtract 16i from 30/j 

17 Subtract 95ii from lOl^V 

18 Subtract 60x4 from 63^^ 

19 Subtract 41|J from 50}J 

20 Subtract 16H from 30^ 

21 A piece of cloth containing 27J yd. was found to have 
shrunk 2f yd. in dyeing. How many yd. did it measure after 
shrinking? 

22 How many yards of a 50-yd. web of cotton cloth remain 
after 17J yd. have been sold to A and 19J yd. have been sold to B? 

23 A man gave the grocer a ten-dollar bill in payment for provi- 
sions amounting to $7|. How much change was due the man? 

24 On Monday four lads hoed 1| acres of potatoes. If they 
hoed i of an acre in the forenoon, how much did they hoe in the 
afternoon? 

25 A man owning 47| acres of land, sold 7 J acres to A, and 24 J 
acres to B. How many acres had he left? 

36 A man having $85 fV. spends $33| for carfare and $23J for 
hotel bills. How much has he left ? 



I 


7i-3i 


2 


4J-li 


3 


12f-7A 


4 


21A-11A 


5 


13i-63 


6 


17J-73 


7 


9i-8f 


8 


29J - lOf 


9 


18? -6i 


ID 


20H-13A 
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MULTIPLICATION— INTEGERS 

The result of a multiplication is called the product. 
Illustrations: 

I. To multiply 73214 by 2 

73214 

2 



n. To multiply 13472 by 2 

2 times 7=14. Write the 4 and carry the 1. 
2 times 4=8. 8 and 1 = 9. 

m. To multiply 34562 by 24 



146428, Ans. 

13472 
2 



26944, Ans. 

34562 
24 



Multiplying by 4, 138248 

Multiplying by 2, 69124 

Adding partial products, 829488, Ans. 

Observe that the right hand figure of the partial product is 
placed beneath the figure by which we multiply. 



IV. To multiply 48276 by 2700 

When the number by which wc multi- 
ply, ends in ciphers, place the ciphers at the 33793200 
right and simply bring them down. 



48276 
2700 



96552 



V. To multiply 85432 by 5007 

When the number by which we mul- 
tiply contains ciphers, it is not necessary 
to multiply by them. 



130345200, Ans. 

85432 
5007 



598024 
427160 

427758024, Ans. 



The forcgonig suggestions should be practised until they are 
fixed habits. 
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Much practice, long continued, is the best means of assuring 
accuracy. 

To find the product is to multiply. To multiply is to find 
the product. 

To multiply by zo, loo, looo, etc. 
niustration: 
L To multiply 3568 by 10, by 100, and by 1000. 

3568 3568 3568 

10 100 looe 



35680, Ans. 



356800, Ans. 



3568000, Ans. 



Observe that in multipl)dng by 10, the decimal point is moved 
one place to the right; that in multiplying by 100 the decimal 
point is moved two places to the right; that in multipl)^ng by 
1000 the decimal point is moved three places to the right. 





8345. XI 


[00. « 


-834500. 








5684. X 1000. 


-5684000. 












Written Exercises 






z 


467X4- 


II 


3746X417- 


21 


9999X5555- 


3 


896X10- 


12 


4736X14- 


22 


27615X307- 


3 


2764X38- 


13 


5176X4796- 


23 


4173X9876- 


4 


1764X136- 


14 


3708X1075 = 


24 


6514X9302- 


5 


2007X407- 


15 


197X182- 


25 


17654X87 = 


6 


75469X316- 


i6 


31765X100- 


26 


9873X1410- 


7 


91006X1764- 


I? 


97006X4713- 


27 


36705X1000- 


8 


67107X1903- 


i8 


4217X169- 


28 


176514X80706 = 


9 


9872X43- 


19 


8952X909- 


29 


4131761X4070 = 


o 


7415X906- 


20 


97641X1764- 


30 


1936147X74069 



31 What is the value of 1576 tons of hay at 117 per ton? 

32 If 164 bushels of potatoes can be raised on 1 acre, how 
many bushels can be raised on 100 acres? 

33 If a pipe discharges 314 gallons of water per minute, how 
many gallons will it discharge in 75 minutes? 

34 How many words are there in 37 columns, if each column 
contains 56714 words? 
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55 A mile contains 5280 feet. How many feet are there in 74 

miles? 

36 If each soldier in an army carried 73 lb., how many lb. 
are carried by a regiment of 946 men ? 

37 What is the weight of 317 bales of cotton, if each bale weighs 
384 lb? 

38 A long ton of coal contains 2240 lb. How many lb. are 
there in 8719 tons? 

39 If a stenographer can write 127 words per minute, how 
many words can he write in 469 minutes? 

40 If a barrel of flour weighs 196 lb., how many lb. does a 
consignment of 1000 barrels weigh? 
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MULTIPLICATION— DECIMALS 

The process of multiplication of decimals does not differ from 
the process of miiltiplication of integers except in the placing of 
the decimal point in the product, and this is all-important. 

Place the decimal point in the product as many places toward the 
left as there are decimal places in both numbers multiplied. 



niustrations : 

I. To mvdtiply 4.827 by 12. There 
are three decimal places in both num- 
bers multiplied. 

Place the decimal point three places 
toward the left. 

IL To multiply 4653. by 2.17. There 
are two decimal places in both numbers 
multiplied. 



Place the decimal point two places 
toward the left. 

in. To multiply 1.0765 by .0004. 

There are eight decimal places in both 
numbers multiplied. 

Place the decimal point eight places 
toward the left. 



4.827 
12 

9654 
4827 

57.924, Ans. 

4653, 
2.17 



32571 
4653 
9306 



10097.01, Ans. 



1.0765 
.0004 



00043060, Ans. 



Written Exerciser 



z 


197.6X.41- 


2 


18.731 X. 507 - 


3 


10.014X6.005- 


4 


176.9104X.037- 


5 


.05732X.0108- 


6 


13.0145X20.07512 


7 


98. 005 X. 003 - 


8 


60.195X186.^ 
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9 Multiply twenty-five thotisand by twenty-five thousandths 

I o Multi ply two hundred thousand by two hundred-thousandths 

I I Multiply one thousand and six ten-thousandths by forty and 
two thousandths. 

12 Multiply eight thousand five and four-tenths by four 
hundredths. 

13 If one acre produces 54.05 bushels of potatoes, how many 
bushels will 43.985 acres produce? 

14 If a train runs 26.4375 miles per hour, how far will it go 
in 7.08 hours? 

15 Two vessels sail in opposite directions, one at the rate of 
10.732 miles per hour and the other 14.315 miles per hour. How 
far apart are they at the end of 16.071 hours? 

16 A owns 43.019 acres of land and B owns 6.305 times as much. 
How much does B own? 

17 A field is 373.058 yd. long and 173.19 yd. wide. How 
many sq. yd. are there in the field? (Multiply.) 

18 Two men start from the same place, walking in the same 
direction, one at the rate of 4.106 miles per hour, and the other 
5.372 miles per hour. How far apart are they at the end of 3.0175 
hours? 

19 How many acres can a man mow in 7.553 days at the rate 
of 3.106 acres per day? 

20 How many gallons of water will 63.176 barrels hold, if each 
barrel holds 53.007 gallons? 
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MULUPLICATIOK— UNITED STATES MONEY 

This is an application of multiplication of decimals. Multi- 
ply and point ofi as in decimals. 



Illustrations : 

L To multiply $4684. by 13. 



n. To multiply $47.48 by 22. 



nL To multiply $48.37 by 2.5 



IV. To multiply $25. 1426 by 13.2 



$4684. 
13. 

14052 
4684 

$60892., Ans. 

$47.48 
22 



9496 
9496 



$1044.56, Ans. 

$48.37 
2.5 



24185 
9674 



$120,925, Ans. 

$25. 1426 
13.2 



502852 
754278 
251426 



$331.88232, Ans. 



Written Exercises 

I Multiply $19,625 by 43. 

3 Multiply $265,041 by 108. 

3 Multiply 18173.092 by 9007. 

4 Find the value of 376 acres oi \aiid aiX. W^'in^ V^t ^^"^^- 
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5 What is the value of 5.09 tons of coal at $6.76 per ton? 

6 What is the value of 8 piles of wood, each containing 6.7 
cords, at $9,625 per cord? 

7 Find the cost of 36473 feet of lumber at $.025 per foot. 

8 Find the value of 71 bushels of potatoes at $.625 per bushel. 

9 How much does a lot of land containing 6300 sq. ft. cost 
me at the rate of $.258 per square foot? 

10 How much pay is due a laborer for 4 days* work, 8.375 
hours per day, at the rate of $.185 per hour? 

11 Which costs more, 12316 feet of land at 26 cents per foot, 
or 11764 feet at $.265 per foot? 

12 Find the cost of 32 boxes of soap, each box containing 100 
bars, at the rate of $.083 per bar? 

13 What is the value of three carloads of sugar, each containing 
63 barrels, each barrel weighing 200 lb., worth 7 J cents per lb.? 

14 Four carpenters btiilt a house working 8.5 hours per day 
6 days per week, for 14 weeks. Find the total amount of their wages 
at the rate of $.375 per hour. 

15 At the rate of $.115 per dozen, how much is paid for 63 
boxes of oranges, each box containing 12 dozen oranges? 

16 If one bushel of potatoes cost $.725, what will 238 bushels 
cost? 

17 A fifty- trip ticket between two places cost 22 J cents per 
trip. What is the price of the whole ticket? 

18 What will be paid, at the rate of 30 J cents per square foot 
for a lot containing 12675 sq. ft.? 

19 Find the value of 643 barrels of apples, each barrel being 
worth $2,625. 

20 What will be the cost of 814 square yards of concrete side- 
walk, the price per square yard being 41^ cents? 
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MULTIPLICATION— COMMON FRACTIONS 

"Of* and "times" indicate multiplication. 

A traction by an integer 
Qlustrations : 
L 2 times 3 quarts = 6 quarts, Ans. 

3 6 

2 times = , Ans. 

quarts quarts 

2 times J >=$ = IJ, Ans. 

IL 3 times f = 2^ « 2 J , Ans. 

IIL 6 times t = ¥ = 4f , Ans. 

IV. 7 times Si = W = 5||, Ans. 

V- xVX7-M-3H. Ans. 

VL xVX6-f|«3iVAns. 

Vn. yiX7-\«-«35, Ans. 

Written Exercises 

I fofs- II Iixi8= 21 Hxio« 

2 iVof^"- 12 iJXl2= 22 ttX31 = 

3 I of 15- 13 AX 35= 23 ]z^Xl7 = 

4 iiof21=i 14 AX 29= 24 AX 290 = 

5 fofll= 15 T*5X14= 25 MX215 = 

6 iiX40= 16 ilX65= 26 A:X796 = 

7 AX17« 17 tVX77= 27 AX 27 = 

8 liX46= 18 AX43= 28 1^X525 = 

9 AX22- 19 AX81= 29 HX98 = 
10 |JX7= 20 itX71= 30 yxl39 = 

Find the cost of: 
3Z 12 yd. flannel at $J a yd. 

32 7 doz. oranges at $i^j a doz. 

33 15 lb. coffee at $A a lb. 

34 126 lb. beef at $| a lb. 

35 17 bu. com at Sj^j a bu. 

36 When apples are worth $5 a busheV,^\va\, ^Jt^ \Vl\b>x.^<^'^'C^ 

37 If a family consumes \\ lb. oi coftce m ^. ^q.O«.,V<c^n vcwvw; 
pounds will he consumed in 17 weeks'^ 
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38 If a train goes J J of a mile a minute, how far will it go 
27 minutes? ' 

39 A wheel goes forward f f of a yard in making one revolutio 
How far will it go in making 249 revolutions? 

40 A boy goes } of a yard in one step. How far will he trav 
by taking 472 steps? 



A traction by a fraction 



Illustrations : 
I. Jof§«J 



IV. 

V. 
VI. 



i of * = / multiplying the numbers above the line \ 2 „ 1 
* ' °° I multiplying the numbers below the line / * "" » 

n. }ofi-f 

o £ 4 _ / multiplying the numbers above the line \ 1 2 ^ a 
* * \ multiplying the numbers below the line / *»^* 

m. I times tV- -(^ 8 times 12 / 
*^*'° \9X4/ i^**A 

|ofV = W«36 
Vn. Jtimesf«fJ«T?^ 



Written Exercises 



I 
2 

3 

4 

5 
6 

7 
8 

9 

10 



}Xf- 

«xf= 

1^X1? = 
|Xt^ = 

ixM- 
Hx|f= 
Axy = 

1^ X If = 

?XH= 

Hxy= 



II 


AXM- 


12 


jVxA= 


13 


AXH- 


14 


ISxtt- 


15 


HXJ?- 


16 


Axii = 


17 


Axil = 


18 


Mx,^= 


19 


MxM- 


20 


Ax|= 



Find the cost of: 
31 5 yd. cloth at %i a yd. 

S-^ To- g^^- oil at $i a gal. 
JS f lb. coffee at $fjj a lb. 



21 T% 



22 



3 



23 H 

24 14 

25 ^ 

26 ^ 

27 il 

28 v, 

29 M 

30 ilxH 



xW- 
xif- 

XA- 

xif= 
xi?- 

XH = 

xH- 
xif= 

XM- 
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34 f doz. oranges at S/^ a doz. 

35 W lb. butter at $JJ a lb. 

36 A man owns ^j of a farm and sells Jf of what he owns. What 
part of the farm does he sell? 

37 I paid $1^^ a ft. for land and my bipther paid ^j as much. 
How much did my brother pay per foot ? 

38 A man can do f of a piece of work in one day. What part 
of the work can he do in JJ of a day? 

30 In picking over ^j of a barrel of apples, Jf of them was 
thrown away. What part of the barrel was thrown away? 

40 I drew out if of my balance in a bank and used J of it in 
paying bills. What part 01 my balance did I use in paying bills? 



An integer by a mixed number 
Illustrations: 


L 


To multiply 148 by 5} 




148 










5} 




Multipl)ring by 5 
ioi 148-74 






740 

74 

814, Ans. 


n. 


To multiply 815 by 14f 


815 










14f 










3260 










815 




11410 




} of 815-543} 






543J 
11953J, Ans. 






Written Exercises 




z 
2 

3 

4 

5 

6 

7 
8 

9 

JO 


8Xl8f- 

6X14J- 

9X42f- 

3X31i- 

5Xl7i- 

4X531- 

10X16J- 

7X37i- 

llX12i^ 


II 
12 

13 
14 
15 
16 

17 
18 

19 
20 


43Xin = 
271X6J = 

32X22^4 = 
13X195 = 

19X111 = 
26X1871?,= 
21X471.= 
40x29'^ = 
54X l^i - 
16X91\- 


21 230X16J- 

22 37X21f]t = 

23 4lXl7i = 

24 17X39J = 

25 29Xl4i = 

26 47X23^ = 

27 61X110? = 

28 4aK4ftV\\-- 
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31 At 12 cents a yard, what is the cost of 14| yd. of cloth? 

32 At $7 a ton what will be the cost of 16J tons of coal? 

33 Find the cost of 54| bu. of wheat at 90 cents a bushel. 

34 A man works 7 tours a day for 18§ days. How many hours 
does he work? 

35 How many cubic inches in 14f gallons? 

36 How many ounces in 125J lb. (Av.)? 

37 At 15 cents an hour, how much will a boy earn in 18§ hours? 

38 At 84 cents a dozen what will be the cost of ISjV doz. pencils? 

39 How many feet are there in 7 J miles? 

40 How many miles does a horse travel in 13f hours at the 
rate of 6 miles an hour? 

A mixed number by a mixed number 

Under Reduction — Common Fractions see "mixed numbers to 
improper fractions." 

Under Multiplication — Common Fractions see '*A fraction by 
a fraction." 

Illustrations : 

I. To multiply 2i by 7J. 

Changed to improper fractions, 2ix7J = fX^ 
Multiplying f x^/- = H-°-= 18J, Ans. 

II. To multiply 20 ^ by 7|. 

Changed to improper fractions, 20JX7J = J^XV' 
Multiplying ^^x-'^ = H^^= 154jV. Ans. 

Written Exercises 



I 3iX2| = 


II 


29TVXl2i = 


21 


25iXl8H 


2 7|X5J = 


12 


23JXl7f = 


22 


lOAXllf' 


3 2§X4| = 


13 


16|X21| = 


23 


13JX7H 


4 9iX3i = 


14 


18?X14§ = 


24 


26JXl3i- 


5 5AX9J = 


15 


21?X115 = 


25 


44fX20j- 


6 llJX7f = 


16 


40JX5i = 


26 


483X34H 


7 17iX6f = 


17 


33JX12H 


27 


36iX13i = 


8 14fXli = 


18 


27^X161 = 


28 


54iXl5|- 


p 12iX8i=^ 


19 


32|X21i = 


2^ 


^^^X^^i^- 


TO 2O^X10i=^ 


20 


45|X6| = 


30 


^^^X'ia^ 
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Find the cost of: 

31 6J yards of cloth at 87} cents a yard. 

32 22} pounds of sugar at 6} cents a pound. 

33 18| tons of coal at $7f a ton. 

34 How much will a cubic foot of gold weigh if gold is 19} 
times as heavy as water? 

35 If a ship ^ils 17} miles an hour, how far will it sail in 14} 
hotirs? 

36 A wheel travels 14f feet in making one revolution. How far 
will it travel in making 37} revolutions? 

37 A family uses 7§ pounds of coffee in a month and 5J times 
as much sugar. How much sugar is consumed? 

38 A man sold 12} tons of hay at $16/^ a ton. How much did 
he receive for it? 

39 A and B start from the same place and walk in opposite 
directions, A goiiig 3} miles and B, 4§ miles an hoiu*. How far 
apart are they at the end of 10 1 hours? 

40 A merchant buys goods for $41 2 J and sells them for 2j\j 
times as much. How much does he receive for them? 

Cancellation 

Problems in multiplication of fractions may often be made 
shorter by cancellation. Cancellation consists in dividing a number 
above the lines and a number below the lines by the same number 
and repeating the operation so long as any number above the 
lines and&any number below the lines are divisible by the same 
number. 



niustratioiis: 

I. To multiply }f by A 



3 1 



Dividing by 5 ;;Z ^ 3 

— X — = — , Ans. 
Dividing by 4 j?^ X? 20 

Multiplying 5 4 

n. To multiply '^i^ by ^^ 

Dividing by 25 21 3 

?3 T? 63 

v j-j, Ans 

Dividing by 3 X?^? XW 200 
Mtdtiplying 5 40 
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Written Exercises 



xi= 



I 

3 ix?xy= 

4 iiXi^Xf- 

5 |XAXfX} = 

6 AXMXiiXj = 

7 AxHxHxi-S = 

8 !XT^XJfXA = 

9 !lxVxMx¥ = 

:'o JXiJXj|XA = 

:i MXiXjfXM = 

2 Hxilxfix}- 

•3 fXyjX^VXA" 

:4 ¥x«xAxA- 

:5 MX«Xf|Xff = 

^6 MXi?yXfiXH = 

:7 *XMXifXll = 

c8 AX/iXAxm = 

t9 ilxMxix«| = 

20 |«xMxffxM = 



21 
22 

23 
24 

25 

26 

27 
28 

29 

30 

31 
32 

33 
34 
35 
36 

37 

38 

39 
40 



HxAxHxA- 
lixMxAxt= 
Mxflxjixff- 
ilxMxMxM- 

AX14XAXA== 

7xHxffxA- 

9XliXt8X4J = 
AX|iX7?Xl2 = 

TVirxejxAxiH 

if^X^Xif-gXlS^ 

18iXi^TrXi|X4f = 
JX22XAXii = 
?«XAXll}X,?ff = 

Axi8xexM= 

J|X6iX6fXM- 

10fX|iX27xH = 
7iX|XHX30 = 

HxHxHxif- 

12JX21XAXH- 



UlUBlllllilllBI 

L To multiply 4 sq. yd., 8 sq. ft., 100 sq. in. by 6 

4 sq. yd. 6 sq. ft. 100 sq. in. 
X6 



600 sq. in. is more than 1 sq.ft. 24 sq. yd. 4B sq. ft. ^0^ sq. in. 

600 sq. in. = 4 sq. ft., 24 sq. in. 

Adding 4 sq. ft., 24 sq. in. to 4 sq. ft. 24 sq. in. 

24 sq. yd., 4B sq. ft. 24 sq. yd. ^^ sq. ft. .24 sq. in. 
24 sq. in. is less than 1 sq. ft. 
52 sq. ft. is more than 1 sq. yd. 
62 sq. ft. = 5 sq. yd., 7 sq. ft. 
Adding 6 sq. yd., 7 sq. ft. to 5 sq. yd. 7 sq. ft. 

24 sq. yd., 24 sq. in. 29 sq. yds. 7 sq. ft. 24 sq. in. Ans. 

n. To find 41 times 40 rd., 4 yd. 2 ft. 7 in. 

40 Td. 4 yd. 2 ft. 7 in. 



287 in. -= 23 ft. 11 in. 

106 ft. -35 yd. 

199 yd.- 36 rd. 1yd. 



X41 








1640 rd. 


164 yd. 


B2ft. 
23 ft. 


2^Tin. 
11 in. 


1640 rd. 


164 yd. Ifi^ ft. 
35 yd. 


11 in. 


1640 rd. 
36 Td. 


l^y yd. 
1 yd. 




11 in. 


;^76 Td. 
5 mi. 76 Td. 


1 yd. 




11 in. 



6 mi. 76 Td. 1 yd. 11 in. Ans. 

Written SxeTcises 

1 Multiply 8 bu. 2 pk. 7 qt. 1 pt. by 0. 

2 Multiply 130 rd. 5 yd. 2 ft. 10 in. by 15 

3 Multiply B gal. 3 qt. 1 jn. 2 gi. by 4. 

4 Multiply 7 ton 4 cvr^. 80 lb. 10 oz. by fj. 

5 Multiply 2 cd. 10 cu. ft. 20 cu h:. \>y \Vi 

6 Multiply 2 wk. S da. L hr. 'a^J mil.. ;A^ ^^:^ Vy '^. 
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7 Multiply 1 A. 6 sq. rd. 20 sq. yd. 5 sq. ft. by 3. 

8 Multiply 5 mi. 30 rd. 3 yd. 1 ft. 3 in. by 17. 

9 Multiply 4 hhd. 40 gal. 2 qt. 3 gi. by 6. 

10 Multiply 10 bu. 1 pk. 1 qt. 1 pt. by 40. 

11 What was the total weight of 14 loads of hay, the loads 
averaging 1 ton 4 cwt. 60 lb.? 

12 Find the total distance covered in 6 days by a ship sailing 
196 mi. 140 rd. 3 yd. 1 ft. per day. 

13 A field is divided into 12 lots, each containing 1 A. 12 sq. rd. 
10 sq. yd. 5 sq. ft. 10 sq. in. What is their combined area? 

14 136 barrels of wine averaged 31 gal. 2 qt. 1 pt. 3 gi. How 
much wine was there in the whole quantity? 

15 If the daily runs of an engineer average 105 mi. 100 rd. 2 yd. 
1 ft. 6 in., how far does he run in a week of six days? 

16 How much wood can 30 wood-choppers cut in 3 days at the 
rate of 2 cd. 10 cu. ft. per day? 

17 If a wheel advances 4 ft. 7 in. at each revolution, how far 
does it travel in 1200 revolutions? 

18 What is the total amount of coal in three trains, each train 
consisting of 23 cars, each car containing 11 T. 6 cwt. 50 lb. of coal? 

ig Find the total product of 10 acres of land, each acre pro- 
ducing 163 bu. 2 pk. 5 qt. of potatoes. 

20 Two trains start from the same place, going in opposite 
directions, one at the rate of 30 mi. 40 rd. 5 yd. 2 ft. per hour and 
the other, 18 mi. 130 rd. 3 yd. 1 ft. 6 in. per hour. How far apart 
will they be in SJ hours? 
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DIVISION— INTEGERS 

The result of a division is called the quotient. 
Illustrations : 

I. To divide 38427 by 3 

3) 38427 

12809 = quotient, Ans. 

Steps: 3 is contained in 3, one time and none over. 
3 is contained in 8, two times and two over. 
3 is contained in 24, eight times and none over. 
3 is contained in 2, no times. 
3 is contained in 27, nine times, none over. 

This method is called short division. Use short division when 
dividing by a number of one digit. 



n. To divide 48762 by 18 

Steps: 18 is contained in 4, no times. 

18 is contained in 48, two times. 

2 times 18 « 36. 36 from 48 » 12. 

Bring down the next figure, 7. 

18 is contained in 127, 7 times. 

7 times 18= 126. 126 from 127= 1. 

Bring down the next figure, 6. 

18 is contained in 16, no times. 

Bring down the next figure 2. 

18 is contained 162, 9 times. 

9 times 18-162. 162 from 162 = ( 

m. To divide 4639 by 26 

26 is contained in 4639 an uneven 
number of times. There is a remainder of 
11. 26 is contained in 1 1 , J J times. Place the 
number by which we divide beneath the 
remainder and write the fraction thus formed 
(in its lowest terms) as a part of the quotient 
If the remainder exceeds the number by 
which we divide, out work is incorrect.. 



2709, Ans. 



18)48762 
36 



127 
126 



162 
162 



178H, Ans 



26)4639 
26 
203 
182 



219 
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IV. (a) To divide 85672 by 985 

It is not easy to determine how 
many times 985 is contained in 8567 by 
looking at the two numbers as a whole. 
Think of 985 as being 9 hundred and of 
8567 as being 80 himdred, 9 hundred is 
contained in 80 hundred 8 times. 

(b) To divide 98893 by 4272 



86f|i Ans. 



f8»)85672 

7880 

6872 

5910 

962 

985 



23jjy2^, Ans. 



4272)98893 
8544 



It is not easy to determine how 
many times 4272 is contained in 9889 by 
looking at the two numbers as a whole. 13453 

Think of 4272 as being 4 thousand and of 12816 

9889 as being 9 thousand; 4 thousand is 637 

contained in 9 thousand, two times. 4272 

Think of 13453 as being 13 thousand, 4 thousand is con- 
tained in 13 thousand, three times. 

This method helps to determine what the quotient is to be. 

To divide by lo, loo, looo, etc. 
Illustrations : 
I. To divide 3568 by 10, by 100, and by 1000. 



356.8, 


Ans. 


35.68, 


Ans. 


3.568, Ans. 


10)3568.0 




100)3568.00 




1000)3568.000 


30 




300 




3000 


56 




568 




5680 


50 




500 




5000 


68 




680 




6800 


60 




600 




6000 


80 




800 




8000 


80 


• 


800 




8000 



Observe that in dividing by 10 the decimal point is moved 
one place to the left; that in dividing by 100, the decimal point 
is moved two places to the left; that in dividing by 1000, the 
decimal point is moved three places to the left. 

5427-7-100=' 54. 27 
3985-i- 1000 '^8.985. 



DIVISION 69 

Written Exercises 

1 9765-f- 3. 

2 18657-=- 9. 

3 85407-5- 7. 

4 There are eight quarts in a peck How many pecks are 
there in 744 quarts? 

5 Divide 97640 by 20. 

6 Divide 18650 by 25. 

7 Divide 53253 by 61. 

8 Divide 143208 by 78. 

9 Divide 122000 by 125. 

10 Divide 91 1 144 by 8761. 

11 Divide 238840 by 140. * 

12 Divide 47873 by 6839. 

13 Divide 6544126 by 829. 

14 Divide 4931052 by 8743. 

15 Divide 9465084 by 978. 

i6 When 979 acres of land produce 95942 bu. of potatoes, 
what is the average yield per acre? 

17 How many acres of land at $378 per acre, can be bought for 
$3692304? 

18 What is the value of each lot, when 256 lots of land are 
sold for $121600? 

19 20000 bu. of wheat were shipped in 34 carloads; what was 
the average per car? 

20 During a certain month 674178 pounds of flour was put 
into barrels, each containing 196 lb. How many barrels were used? 

21 If a tank holds 3764 gallons, how many times can it be filled 
from a reservoir holding 1000000 gal.? 

22 How many regiments of 874 men each, can be made out of 
24172 men, and how many men will be left over? 

23 How many bales of cotton, each weighing 480 lb. can be 
made of 876473 lb. ? 

24 When oil is 13 cents per gallon, how many gallons can be 
bought for 976143 cents? 

25 At $65 per acre, how many aeies ol Va-xA ^"as!^. \i^ \iiw^^^5iX 
for $366714? 
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DIVISION— DECIMALS 

The process of division of decimals does not differ from the 
process of division of integers, except in the handling of the decimal 
point, and this is all-important. 

Illustrations : 

I. To divide 1728 by 3.6 

3.6)1728. 

480, Ans. 
Multiplying both 3.6 and 1728. by 36)17280 
the same number will not change the value 144 

of the quotient. Multiplying by the number 288 

that will make the number by which we 288 

divide a whole number, — that is, multiply- 
ing by 10, we have 17280 divided by 36, two 
integers. 



n. To divide 14. 4 by 12 



1. 2, Ans. 



Observe that the number by which 12)14.4 
we divide is a whole number. We know that 12 

12 is contained in 14 much less than 12 times, 24 

much more than .12 of a time, a little more 24 

than 1 time. We know that our quotient is 1 . 2. 

Observe that the decimal point in quotient comes directly 
over the decimal point in the number divided. 

Observe that there is the same number of decimal places 
in both the number divided, and the quotient. This is always 
the case when we divide by a whole number. 



m. To divide 12. 832 by .16 



.16)12.832 

80.2, Ans. 



As in Illustration I , we multiply both 1 6 . ) 1 283 . 2 
numbers by that which will make the num- 128 

ber by which we divide an integer. Multi- 32 

plying by 100, we have 1283.2 divided by Z2 

}d. which does not differ m form from Illus- 
trution II. 
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IV. To divide . 8241 by . 026. 

Step : 31.6j||, Ans. 

1 Multiplying by 1000 .026.). 824.1 

2 Dividing as in integers 78_ 

3 Placing point in quotient 44 
over point in number divided. 26 

Observe that there is a re- 181 

mainder (25). Ciphers may be 156 

added at the right of the decimal 25 remainder «= f| 

in the number divided, and the 
division carried on indefinitely, or until there is no remainder. 

31.69615384, Ans. 



.026)824.10000000 

Observe that this division 78 

could be continued indefinitely, 44 

since we have secured the same 26 

remainder a second time. {gl 

It is customary to carry such 156 

quotients to decimals of four 250 

places, disregarding what might 234 

follow, were the division contin- ~160 

ued; many problems, however, 15g 

indicate how far the decimal is to ^ 

be carried. og 



140 
130 



100 

78 



220 
208 



120 

104 

16 

Written Exercises 

1 Divide 436. 15 by 65. 5 Divide 253. 800 by 4. 7. 

2 Divide 4. 3056 by . 969. 6 Divide 635. 2 by . 0794. 

3 Divide .083927 by 8.9. 7 Divide ^V,Q7 4 b^ .QCi'l^. 
4 Divide 46368 hy .0072. ft T^vAde \^^.^%\s^ .^'^'V. 
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9 Divide 131 . 26 by 1 . 6. 15 Divide . 00175 by . 075. 

10 Divide 29.665 by 9125. 16 Divide 4. 176 by 1. 3342. 

11 Divide 208. 8 by .087. 17 Divide 1.00176 by 145. 

12 Divide 564. 44 by . 206. 18 Divide 4. 040404 by 1 . 73. 

13 Divide 1 . 97316 by . 972. 19 Divide . 0003 by 736. 

14 Divide . 0072 by 96. 20 Divide 976. 54 by . 357. 

21 How long will it take a train going at the rate of 29. 6 miles 
per hour to travel 608.084 miles? 

22 At the rate of 31.76 rods per day, how many days will it 
take to build 1524. 48 rods? 

23 If a train travels 448.2 miles in 8.64 hours, what is its 
rate per hour? 

24 If a farm of 31. 25 acres produces 207 j^ bushels of potatoes 
what was the average yield per acre? 

25 Two vessels sail from the same point in opposite directions, 
one at the rate of 21.173 miles per hour, and the other at the 
rate of 11.476 miles per hour. In how many hours will they b«f 
510 miles apart? 

26 A field containing 4752 square rods, is 84.48 rods lon^. 
What is the width of the field ? 

27 If a car holds 11. 875 tons of coal, how many cars would be 
needed to carry 430. 46875 tons? * 

28 At the rate of 24. 25 miles per day, how many days will be 
required for a man to walk 261 . 9 miles? 

29 If a wheel advances 10. 075 feet in one revolution, how many 
revolutions will it make in going 363. 7075 feet? 

30 A farm 82.66 rods long contains 1418.288 square rods. 
What is its width? 

To change a decimal to the nearest tenths, hundredths, thous- 
andths, etc. 



(a) 


(b) 


(c) 


.8 


.81 


815 


.81 


,811 


.8151 


.82 


.812 


.8152 


.83 


.813 


.8153 


.84 


.814 


.8154 


.85 


.815 


.8155 


.86 


.816 


.8156 


.87 


.817 


.8157 


.88 


.818 


.8158 


.89 


.819 


8159 


.9 


.82 


^\^ 
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L To change . 81 to the nearest tenths. ( See Number 

Reading, x>age 14.) 

Tenths require one decimal place. 

. 85 is just as near . 8 as .9. 

. 81 is nearer . 8 than . 9, therefore, 

. 81 to nearest tenths =» . 8, Ans. 

n. To change . 815 to the nearest hundredths. 

Htuidredths require two decimal places. 

. 815 is just as near . 81 as . 82. 

In such a case the higher number is used, therefore 

. 815 to the nearest htuidredths = . 82, Ans. 

TTL To change .8158 to the nearest thousandths. 

Thousandths require three decimal places. 
. 8155 is just as near . 815 as . 816. 
. 8158 is nearer . 816 than . 815, therefore, 
.8158 to the nearest thousandths*" . 816, Ans. 

Observe that when the last digit to be used is followed by a 
figure as large as 5 or larger, that digit is increased by 1 ; when the 
last digit to be used is followed by a figure smaller than 5, that 
digit remains the same. 

Illustration: 

Change to nearest hundredths: 
.78 

.781 .78 

. 782 . 78 

. 783 . 78 

. 784 . 78 

. 785 . 79 

. 786 , 79 

. 787 . 79 

. 788 . 79 

. 789 . 79 
.79 
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DIVISION— UNITED STATES MONEY 

This is an application of division of decimals. Divide as 
in decimals. 

Illustrations : 

I. To divide $450. 65 by 18. $ 25.0361; Ans. 

18.)$450.6500 
36_ 
90 
90 

065 
54 



110 
108 



20 

18 

2 

n. To divide $482. 63 by $4. 36. 110. 9494 times, Ans. 

$4.35.)$482.63.0000 
435 
476 
435 



4130 
3915 
2150 
1740 
4100 
3915 



1850 
1740. 



110 



Written Exercises 

1 Divide $44.25 by $0. 25. 

2 Divide $4,003. 75 by $1. 25. 

3 Divide $103. 92 by 48. 
4 Divide $2,447. 60 by 56. 
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5 How many bushels of potatoes at 75 cents a bushel can be 
bought for $365.75? 

6 How many pounds of lard at 9 cents 5 mills a poimd can be 
bought for $31,066? 

7 At $43. 76 per acre, how many acres of land can be bought 
for $2,187.50? 

8 At 11 cents 6 mills per gallon, how much oil can be bought 
for $41.6875? 

9 At $6 . 75 per ton, how much coal can be bought for $2,814. 75? 

ID At the rate of $0. 625 each, the cost of maintaining a com- 
pany of soldiers was $75.00, How many were in the company? 

II At $0. 025 per foot, how many thousand feet of lumber can 
be bought for $35. 375? 

13 At $0.80 each, how many dozen base balls can be bought 
for $216.00? 

13 When 156 horses are bought for $13,61 1 . 00, what is the price 
of each? 

14 There are 31.5 gallons in a barrel. How many barrels are 
there in 9,763. 45 gallons? 

15 At $0,037 per yard, how much cloth can be bought for 
$135.05? 

16 At 4 "cents 5 mills per quart, how many quarts of berries can 
be bought for $16,025? 

17 At $0,025 per mile, how many miles can one travel for 
$687.50? 

18 At $3. 85 per half ton, how many tons of coal can be bought 
for $281.8585? 

19 How many suits, worth $31.50 each, can be bought for 
$2,756. 25 and how much money will be left over? 

30 How many ties at $0. 375 can be bought for $135. 00? 
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DIVISION— COMMON FRACTIONS 

An integer divided by a fraction 
Illustrations : 

L To divide 6 by }. 

Mtdtiply both numbers by the term i)6 
below the line. 

4 times 1«| or 1. 

4 times 6 = 24. 

(Observe that both numbers are integers) 1)24 

^, Ans, 
Or: by inverting the number by which we divide: 

6-r-J-»6Xt-»24. Ans 

IL To find how many times J is contained in 18. 

Mtdtiply both numbers by the term |) 18 

below the line. 

8 times |«^^«7. 7)144 



8 times 18= 144. 20f Ans 

(Observe that both numbers are now integers.) 

Or: by inverting the number by which we divide* 

18-^J=18Xf-^^* = 20t. Ans. 

Written Exercises 

Find the value of 

1 Divide 4 by J. i6 12-^ ^, 

2 Divide 12 by f. 17 9^ A:- 

3 Divide 8 by f . 18 16-5-l|. 

4 Divide 11 by f. 19 15-t-H. 

5 Divide 14 by f. 20 5^\h 

6 Divide 20 by ji. 21 18h- j\. 

7 Divide 16 by |. 22 204-^4. 

8 Divide 22 by j% 23 IS-HyV 

9 Divide 35 by f. 24 17-r-rV 

10 Divide 29 by J. 25 32-r- i', 

11 Divide 21 by tV 26 30^?. 

12 Divide 34 by 12. 27 48-t-tV 

13 Divide 24 by i i. 28 27^ J f. 

14 Divide 18 by H 29 36^ H. 

15 Divide 43 by } ;| 30 52- }?. 

SJ" How many yards of cloth at $§ a yard can be bought foi 
^JS, 00? 
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32 How many steps } of a yard long would it take to travel 
25 yards? 

33 At $A a dozen, how many dozen oranges can be bought 
for $11.00? 

34 How many packages weighing ^ oi a pound each, would 
it take to make up a case weighing 140 lb.? 

35 How many letters averaging ^ of an ounce each, are there 
in a mail consisting entirely of letters and weighing 189 ounces? 

36 How far can a man go in 17 hours at the rate of a mile in 
T^ of an hour? 

37 I paid $21 . 00 for peaches at $ J a basket. How many baskets 
did I buy? 

38 In 12 acres of land, how many lots are there containing j 
of an acre each? 

39 How many garments can be made from 12 yards of cloth 
if each garment requires ^ of a yard ? 

40 Butter is %^ a pound. How many lb. can be bought for 
$24.00? 

An integer by a mixed number 
Illustrations : 

I. 



To divide 85 by 4 J. 




Multiply both numoers by the term 
below the line. 


4J)85 


3 times- 4J- 13. 


19i^j, Ans. 


3 times 85-255. 


13)255 


(Observe that both numbers are now 
integers.) 


13 
i25 




117 




8A 



Or: by inverting the number by which we divide: 

85-7- 4§ = 85-5--V -85X A- 'i¥- l^A. Ans. 

Written Exercises 

1 Divide 17 by 3i. 11 16-i-3l. 21 47-r- 15§. 

2 Divide 6 by l{f. 12 45-5-1,25. 22 112-h9iV 

3 Divide 91 by 4{. 13 92-^8^ 23 73^ 11 J. 

4 Divide 45 by 8}. 14 145-h 205. 24 49-^ 14|. 

5 Divide 59 by i;?. 15 80-f- 12^' 25 64-M0§. 

6 Divide 40 by Si. 16 236-r- 16J. 26 94-7- 17,'r. 

7 Divide 140 by (5§. 17 5G-r-ir,. 27 213-J-23S. 

8 Divide 24 by 2JL 18 124-t-\^\. 7& ^^W^^V^V 

p Divide 10 by 91 19 ia\-v^\. -i^ \^%^ ^^^^^ 

10 Divide 63 by 24f . 20 9^-v h\. TJ^ %^^-r^vi^^ 
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31 How many cord feet of wood can be bought for $17.00 at 
$li a cord foo*^? 

32 At $3i each, how many pairs of shoes can be bought for 
$39.00? 

33 How many tons of coal can be bought for $81.00 at $7| a ton ? 

34 A man can row Sj\ miles an hour. How long will it take 
him to row 21 miles? 

35 A case of goods weighs 3f hundredweight. How many 
similar cases will it take to weigh 125 hundredweight? 

36 How long will it take a train going at the rate of S2^^ miles 
an hour to travel 220 miles? 

37 I paid $4xV a barrel for a certain number of barrels of apples, 
paying in all $130.00. How many barrels did I buy? 

38 What is the price of wood when 6 J cords cost $36. 00? 

39 How many steps of 2^ feet each will be required in walking 
a mile? 

40' A man divided $64.00 among a certain number of children, 
giving $3i to each. How many children were there? 



A fraction by an integer 
Illustrations : 

I. 



To divide | by 5. 




Mtdtiply both numbers by the term 
below the line. 


5)1 


6 times 5 = 25. 


3^, Ans. 


5 times |=i/ = 3. 


25)3 



(Observe that both numbers are now integers.) 

25 is contained in 3 less than one time, therefore, the 
quotient is expressed thus, ^5, Ans. 

Or: inverting the number by which we divide: 

f-^5 = |Xi = A, Ans. 

n. To divide f f by 92. 

Multiply both numbers by the term below the line. 
27X-iHW = 23. 
92X27 = 2,484. 

23-T- 2,484 = ^lfT = TjY, Ans. 

Or: inverting the number by which we divide: 

1 



|K92 = -gx^-Tk.Ans. 



\ 
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Written Exercises 

Find the value of 

1 Divide f by 6. ii H^ 15. 21 U-i- 17. 

2 Divide f by 3. 12 ii-^ 12. 22 |j-5- 24. 

3 Divide A by 9. 13 f |-^ 17. 23 K 43. 

4 Divide H t>y 13. 14 A-^23. 24 ^-f-62. 

5 Divide j by 4. 15 ^j-i- 32. 25 f f-^ 40. 

6 Divide? by 5. 16 ff-^51. 26 M-^36. 

7 Divide i- by 9. 17 |-^ 31. 27 |j-7- 28. 

8 Divide Hoy 6. 18 iS-7-25. 28 ||-t-39. 

9 Divide ii by 12. 19 |^41. 29 U-^S2. 
jp Divide {^ by 8. 20 }f -^ 30. 30 J}"^ 27. 

31 If $f is divided equally among 10 children, how much does 
each receive? 

32 At $4. 00 a yard, how much cloth will be bought for $f ? 

33 One dozen pencils weigh ^j of a pound; how much does 
each pencil weigh? 

34 A package of 11 letters weighs |f of a pound. How much 
do they average? 

35 It takes 528 steps to walk J of a mile. How long is each step? 

A mixed number by an integer 
Illustrations: 

L To divide 4| by 3. 

Multiply both numbers by the term 3)4| 

below the line. 

8 times 3-24. m, Ans. 

8times4|«37. 24)37 
(Observe that both numbers are now 24 

integers.) x3Ji 

Or: inverting the number by which we divide: 

4^-^3-V-^3-VXi-!}-lii. Ans. 

Written Exercises 

1 Divide 3} by 7. 11 33^21. . 21 47i-f-22. 

2 Divide 7J by 4. 12 93i^ 14. 22 310J-T-36. 

3 Divide 4} by 5. 13 541-t- 19. 23 194i-J- 45. 

4 Divide 5f by 9. 14 45^-^15. 24 220^^-^33. 

5 Divide 9f by 6. 15 65?-7-27. 25 156J-^39. 

6 Divide 6} by 8. 16 82H 11. 26 312J^ 48. 

7 Divide 8J by 3. 17 51^23. 27 4912-^60. 

8 Divide 31} by 12. 18 862-^ 30. 2& VQ^VV-v?s<. 
p Divide 24i by 1 7. ig 5^^-t-\^. -i^ NJ^^\--^^^ 

10 IMvide 17J by 13. 20 ^'i^-vl^. ^^ ^\^\^ '^- 
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31 If $18f are divided equally among 7 persons, how much 
does each receive? 

32 If a line 27i^ inches long is divided into 12 equal parts, 
how long is each part ? 

33 Find the cost of a yard of cloth when 17 yards cost $43^. 

34 . How long would it take a man to walk 34f miles at the rate 
of 5 miles an hour? 

35 I paid $105| for 16 cords of wood. What was the price 
per cord? 

36 At $6. 00 a bushel, how many bushels of wheat can be bought 
for $81 J? 

37 Fifty-four watches cost $462f. What is the cost of each? 

38 What is the average weight of books, 32 of which weigh 
24 J lb. ? 

39 A train runs at the rate of 32 miles an hour. How long does 
it take it to travel 21 4 J miles? 

40 Eighteen packages weigh 59 1 ounces. What is their average 
weight ? 

A fraction by a fraction 
Illustrations : 

L To divide I by f. 

(a) Multiply both numbers by the least number that will 
contain the terms below the lines. (See Addi- 
tion — Common Fractions.) 

72 times | = 63. If^, Ans. 

72 times t=40. 40)63 

(Observe that both numbers are 40 

now integers.) 2323 

Or: inverting the number by which we divide: 

8 • 9 — 8*^5 — -id — '•■it* •*»-"^' 

0^) 1"^ y is the same as J X f . 

(Inverting the fraction by which we divide.) 

JX| = |S=1H. Ans. 

(See Multiplication — Common Fractions.) 

II. Simplify the following: 

}X8"of K5of 3Xf. 

6<'-^X^X^X^X^=^?^«2P Ans 







DIVISION 










Written Exercises 






I 


i-^h 


II 


5- A. 


21 


H|H-ff. 


2 


i"="l» 


12 


fi- 


"t*- 


23 


9 6"^ 7Tir» 


3 


A-H. 


13 


A- 


4- 


»3 


/o 1 "•" T. 


4 


■A • A* 


14 


!l- 


r¥. 


a4 


5 


*-}. 


15 


M- 


i-A. 


•as 


■ ) T • ' "■ '• 


6 


Ki. 


i6 


ii- 


-A. 


26 


■ a»~^ 8 : • 


7 


f-A. 


11 


T»r- 


-H. 


*Z 


ll~^ 7?T' 


8 


11^- A- 


!?- 


'tl 


28 


^fs • AV' 


9 


19 


a- 


-M. 


29 


xir • jiiT' 


10 


H-f 


20 


if- 


-ii- 


30 


1 7*^Y • ri? 
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31 Find the cost of 1 yard cotton cloth when f yard costs 

32 How many yards of cloth can be bought for $2 when 1 yard 
costs $A? 

33 Divide one-eighth of a dollar by {. 

34 Divide three-fourths of a dollar by $f . 

35 How many thirds in |? 



A mixed number by a mixed number 
Illustrations : 

L To divide 451 by 17}. 

Multiply both numbers by the least number that will 
contain the term below the lines. 

8 times 45j = 365. 2^:^, Ans. 

8 times 17} - 142. 142)365 

284 



81^^ 
Or: inverting the fraction by which we divide: 

451^ 1 7} « ^P-7- ^jL « j.|JL X A- 
365 



^ ^71 
2 



142 



2i^42' ^^' 



Written Exercises 

Find the value of 



r Divide 3if by 4J. 11 

2 Divide 51 by 3i. 12 

3 Divide 9} by 6§. 13 

4 Divide 6| by 2^. 14 

5 Divide 2f by IJ. 15 

6 Divide 8i bv 6}. 16 

7 Divide! 13} by 8 J. 17 

8 Divide I24 by 6tV 18 
Q Divide 17i by Si. ig 

10 Divide I4J by 2 A 20 



llf-^4J. 21 

19K7i 22 

141-- 8|. 23 

21?--5iV 24 

27A-^9H. 25 

12JH-3A. 26 

16H-H2rV 27 

24t\-t- 8 v\. 28 



45} -7- 17i. 

53itH-26rV 

378-18}. 

62fX21l. 

71i-f-36J. 

28^-7-13^. 

63J-7-24t 
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31 At 12 J cents a yard, how many yards of cloth can be bought 
for 87J cents? 

32 How many dozen oranges at 22J cents a dozen can be bought 
for 67 J cents? 

33' How many steps 2J feet long will be required to travel 
831 ^eet? 

34 What is the price of cloth when llf yards can be bought 
for $37^? 

35 How many packages weighing 9f ounces each would be 
required to make up a case weighing 440f ounces? 

36 What is the average rate of a train which goes 212f miles 
in 6 J hours? 

37 How fast does a man row in going 27 Jf miles in 5 A hours? 

38 How long will it take a man to cut 13^ cords of wood at 
the rate of 2|J cords a day? 

39 How many times can a rod 10^^^ feet long be laid off on a 
fine 141 J feet long? 

40 How many times is 13^ contained in 67|? 



COMPLEX FRACnORS gl 



COMPLEX FRACTIONS 

-/» -rr* =f are complex fractions. 

A complex fraction can be changed to a simple fraction. It 
is then said to be simplified. 

Such expressions as are given above are expressions of divi- 
sion: 3i-h4, 3^4i, 5i-^7|. 

To simplify such expressions, one has only to divide: for 
example, 3}-;- 4 — {. 

— ^ — {, which is in its simplest form. 

Written Exercises 



4 



5i 

7 


6 


5 
4i 


II 


7i 


i6 


17i 
8i 


31 


a 


36 125f 
lOOi 


17J 
8 


7 


9 
6J 


13 


4} 

8i 


17 


14} 


33 


175 
13J 


37 93J 
725 


n. 

10 


8 


15 
4J 


13 


lOi 
61 


i8 


9J 
2i 


« 


6J 


38 75^ 


12 


9 


25 

8i 


14 


4i 


19 


2§ 
3* 


24 


16§ 
132' 


39 19f 
61 


8* 
13 


10 


12 
9f 


IS 


i 


30 


Hi 
3* 


35 


18| 
41 


30 14 A 

n 



31 How many rods are there in 25 J yards, (1 rod — 5} yd.)? 

32 How many times will a measure that holds 3} quarts have 
to be filled to measure 38^ quarts? 

33 A man having $41 J, will give $4 J to each of several boys. 
What is the largest number of boys that can receive a share and 
how much money will be left over? 

34 A lot of land 136} feet long is how many times as long as a 
lot whose length is 71 J feet? 

35 In 16| bushels there are how many quarter-bushels? 

36 If a train runs 26J miles per hour, how many hours will it 
take to run 416) miles? 

37 If a boy runs 6J miles in one hour, how long will it take 
him to run 2} miles? 

38 A man having $371 has ho^ mati^ xXm^^ ^& ts^viOb. xcnsswbs^ 
as a boy who has $8} ? 
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39 This same boy has how many times as much as another b< 
who has $12i? 

40 If a yard of cloth costs $}, how many yards can be boug! 
for $35? ? 

To find what part one number is of another 
Illustration: 

I. $7. 00 is what part of $24. 50? 

«7. 00 = [ 2^ } or 3jW^ or ^^V or f of $24.50. 
f , Ans. 



n. 



3 is what part of 10 J? 
TT* Ans. 



ra. 



$2 J is what part of $7 J? 

n 
2J_ 



$2i = |fof $7i. 

IT 



n 



2i^ n. 



■^^¥-VXA-2Vj.Ans. 



IV. 



4 is what part of 2}? 
4-Aorfof 2i. 





1, Ans. 






Oral Exercises 


z 


7 is what part of 12? 


10 


2 


16 is what part of 24? 


II 


3 


35 is what part of 20? 


12 


4 


49 is what part of 56? 


13 


5 


56 is what part of 8? 


14 


6 


18 is what part of 27? 


15 


7 


27 is what part of 18? 


i6 


S 


7S is what part of 125? 


17 


) 


12 IS what part of 42? 


i8 



14 is what part of 36? 
21 is what part of 35? 
24 is what part of 64? 
35 is what part of 60? 
42 is what part of 63? 
49 is what part of 70? 
81 is what part of 36? 
56 is what part of 72? 



COMPLEX FRACTIONS 
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19 
20 

21 

23 

23 
24 



Z 
2 

3 

4 
5 



34 is what part of 51? 
51 is what part of 34? 
18 is what part of 72? 

27 is what part of 39? 
14 is what part of 56? 

28 is what part of 63? 



25 
26 

27 
28 

29 
30 



39 is what part of 52? 

40 is what part of 35? 
42 is what part of 56? 
44 is what part of 33? 
22 is what part of 121? 
21 is what part of 147? 



231 is what part of 455? 
208 is what part of 620? 
315 is what part of 399? 
68 is what part of 204? 
144 is what part of 1728? 



Written Exercises 



6 153 is what part of 189? 

7 480 is what part of 576? 

8 615 is what part of 492? 

9 238 is what part of 294? 
10 460 is what part of 322? 



To find a number when the fractional part is given 
Illustration : 
I. 8 is I of what number? 

f of the number =■ 8. 

J of the number « J of 8 «= 2. 

I of the number — 5 times 2 or 10, Ans. 



n. 



m. 



3 J is t of what number? 
f bf the number = 3 J. 
i of the number « J of 3 J = J of 
} of the number «= 8 times V 



10 



80 
9 



_ 10 

y • 

85, Ans. 



4. 25 is A of what number? 
A of the ntmiber = 4. 25. 
A of the number = J of 4. 25= . 85. 
If of the number « 16 times . 85= 13. 6, Ans. 



Oral 

z 7 is i of what number? 

2 6 is f of what number? 

3 10 is /j of what number? 

4 14 is i of what number 

5 18 is /ff of what number? 

6 2418 i of what number? 



Exercises 

7 20 is 2 of what number? 

8 19 is J of what number? 

9 21 is 5 of what number? 
10 49 is J of what number? 
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13 


27 is x\ of what ntiml)er? 


22 


39 is 


14 


42 is { of what ntunber? 


23 


16 is 


15 


45 is ^ of what number? 


24 


34 is 


z6 


32 is ] of what number? 


25 


39 is 


17 


35 is f of what number? 


26 


42 is 


z8 


33 is II of what number? 


27 


75 is 


19 


65 is -fj of what nimiber? 


28 


63 is 


20 


42 is IJ of what number? 


29 


45 is 


31 


51 is } of what number? 


30 


51 is 



ii of what number? 
i of what number? 
If of what number? 
f of what number? 
f of what number? 
f of what number? 
3^j of what number? 
i of what number? 
II of what number? 



I 

2 

3 

4 
5 



Written Exercises 
640 is if of what number? 6 91 is ^^^ o^ what number? 



31 is f of what number? 
73 is A of what number? 
60 is II of what ntunber? 



7 89 is If of what number? 

8 47 is 11 of what number? 

9 163 is fl of what nimiber? 



146 is t\ of what number? lo 141 is ^ of what number? 



To change common fractions to decimals 



Illustration: 



I. 



To change f to a decimal. 

J-5-T-8. 

Performing the division as in decimals 8. )5. OOU 
by adding ciphers to the number 
divided. 



. 625, Ans 



Written Exercises '■* 

Change the following to decimals. (Answer to the nearest 



thousandth.) 












z 


f 


II 


H 


31 


1 


2 


A 


12 


H 


32 


ii 


3 


1 


13 


A 


33 


u 


4 


i 


14 


A 


24 


i 


5 


A 


IS 


If 


35 


B 


6 


H 


i6 


A 


36 


A 


7 


11 


17 


H 


37 


f 


8 


1 


i8 


/r 


38 


"A 


9 


A 


19 


il 


39 


m 


lO 


U 


30 


A 


30 


VI 
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3Z Change f ^u. to a decimal of a bushel. 

32 Change %^ to a decimal of a dollar. 

33 Change {i^^ to a decimal of a degree. 

34 Change ^ yd. to a decimal of a yard. 

35 Change ^ mi. to a decimal of a mile. 

To change decimals to common fractions 
niustration: 

L To change . 875 to a common fraction. 

When .875 is read, we say 875 thousandths. Write it as 
875 one-thousandths, thus tWt7- It is now in the form of a common 
fraction, but not in its lowest terms. Vrrtftr"" J» Ans. 

Written Exercises 





z 


.22 


Z2 


.275 




23 


.21875 




2 


.58 


13 


.6125 




24 


.32125 




3 


.42 


14 


.4875 




25 


.4520 




4 


.74 


15 


.4826 




26 


.6875 




5 


.325 


z6 


.1054 




27 


.0768 




6 


.625 


17 


.0825 




28 


.1728 




7 


.845 


z8 


.0375 




29 


.09^ 




8 


.225 


19 


.0025 




30 


.Hi 




9 


.375 


20 


.8125 




31 


.428f 




10 


.825 


2Z 


.7825 




32 


.555f 




zz 


.125 


22 


.0875 




33 


.91663 


34 


What fractional 


part of a 


dollar is 


$0. 


875? 




35 


What fractional part of a 


dollar is 


$0. 


3125? 
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DIVISION— COMPOUND NUMBERS 

Illustrations : 

I. Divide 29 sq. yd. 7 sq. ft/ 24 sq. in. by 6. 

4 sq. yd. 8 sq. ft. 100 sq. i 
6)29 sq. yd. 7 sq. ft. 24 sq. i 

24 45 576 

5 52 600 
29 sq. yd.-^ 6 «= 4 sq. yd. and 48^ 

5 sq. yd. over. 4 

5 sq. yd. = 45 sq. ft. 

7 sq. ft. + 45 sq. ft. == 52 sq. ft. 

52 sq. ft. -^ 6 = 8 sq. ft. and 4 sq. ft. over. 

4 sq. ft. = 576 sq. in. 

24 sq. in. + 576 sq. in. = 600 sq. in. 

600 sq. in. -^ 6- 100 sq. in. 

n. Divide 5 mi. 76 rd. 1 yd. 11 in. by 41. 

40 rd. 4 yd. 2 ft. 7 in. 

41) 5 mi. 76 rd. 1 yd. 11 in. 

1600 198 105 276 

1676 199 82 287 

164 164 23 287 

36 35 

6 mi. = 1,600 rd. 

76 rd. + 1,600 rd. = 1,676 rd. 

1,676 rd.-^41 = 40 rd. and 36 rd. over. 

36rd. = 198yd. 

I yd. + 198 yd. -199 yd. 

199 yd.4-41 = 4 yd. and 35 yd. over. 
35 yd. = 105 ft. 

105 ft.^ 41 = 2 ft. and 23 ft. over. 
23 ft. = 276 in. 

II in. + 276 in. = 287 in 
287 in. ■^41=' 7 in. 
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m. Divide 529 cu. yd. 17 cu. ft. 1,400 cu. in. by 6 cu. yd. 
8 cu. ft. 14 cu. in. 

(Change to cu. in.) 
529 cu. yd. 17 cu. ft. 1,400 cu. in. = 24,710,400 cu. in 
5 cu. yd. 8 cu. ft. 14 cu. in. = 247,104 cu. in. 

100 times, Ans 



247104)24710400 
247104 

0000 



Written Exercises 



1 A house of 10 rooms used 362 sq. yd. 7 sq. ft. 10 sq. in. of 
carpet. What was the average amount required for each room? 

2 In making 15 trips between two cities, a steamer used 35 
days 14 hours 30 minutes. What was the average time per trip? 

3 A lot of land containing 15 acres 120 sq. rd. 20 sq. yd. 
2 sq. ft. 15 sq. in. is divided into 30 equal lots. How large is 
each lot? 

4 Thirty-five loads of wood measured 50 cd. 6 cd. ft. 10 cu 
ft. What was the average size of the loads? 

5 Divide 14 wk. 6 da. 16 hr. 30 min. 20 sec. by 10. 

6 Thirty pieces of cloth contained 743 yd. 10 in. What was 
the average length per piece? 

7 In 8 hours a train travels 263 mi. 120 rd. 5 yd. 2 ft. 4 in. 
How far does it travel per hour? 

8 The total time used in making 24 trips between two ports 
was 36 wk. 74ir. 5 min. What was the average length of the trips? 

9 98 cu. yd. 6 cu. ft. 72 cu. in. of earth was removed in 90 
loads. What was the average size of the loads? 

10 Eight farms raised 984 bu. 3 pk. 7 qt. of potatoes. What 
did each larm yield, all yielding equal amounts? 

11 If a sack holds 1 bu. 3 pk. 7 J qt. how many sacks would 
be needed for the potatoes in the preceding example? 

12 Six equal loads of coal weighed 7 T. 28 cwt. 70 lb. What 
was the weight of each load ? 

13 Divide 2 lb. 7 oz. 19 pwt. "by b o-l. ^ v«^- ^'^ ^* 
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Z4 29 bu. 3 pk. 3 qt. of potatoes was divided among a certain 
number of men, each man receiving 5 bu. 3 pk. 7 qt. How many 
men were there? 

15 15 bu. 3 pk. 2 qt. of beans was placed in 10 equal boxes. 
How much was placed in each box? 

16 * How many strings 4 yd. 2 ft. 3 in. long can be cut from a 
ball of twine containing 113 rd. 3 yd. 2 ft. 10 m.? 

17 How many boxes, each holding 1 bu. 2 pk. 3 qt. can be 
filled from a bin holding 96 bu. 3 pk. 5 qt. 1 pt. r 

z8 The distance around a square field is 193 rds. 2 yd. 1 ft 
4 in. What is the length of each side? 

19 How many bars of iron, each weighing 35 lb. 6 oz. will it 
take to weigh a ton? 

20 A man who owned 260 acres of land, sold 110 A. 30 sa. rd 
3 sq. ft. The rest he divided equally among his five chilaren 
How much did each child receive? 
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MEASUREMENTS— LINEAR 

Linear or length measure includes the following units: inch, 
foot, yard, rod, mile. 

The Perimieter of a plane surface is the length of the bounding 
line which surrotmds it. 

The perimeter of a 9-inch square is 36 in* The perimeter of a 
square-cornered room which is 20 ft long and 17 ft. wide is 74 ft. 
Two sides are 20 feet each and two sides are 17 feet each; 20 
ft. + 20 ft. + 17 ft. + 17 ft. - 74 ft. 



MEASUREMENTS— CIRCLES 

The Circumference of a circle is the curved line which sur- 
rounds it. 

The Diameter of a circle is a straight line passing through 
its center and terminating at either end in the circumference. . 

A Radius of a circle is a straight line passing between its 
center and the circumference. A radius is a half -diameter. 

Tu^ n^r^.^f^^^^^^ f 3.1416 times the diameter. 
The Circumference- | g^^^g ^^^ ^^^^ ^^^ ^^^j^^ 

The Diameter- /the circumference^ 3. 141 6. 

\ two times the radius. 

Tii.^ T?o/4{,te. / the diameter-^ 2. 

ine itaoius- | one.half ot the circumference-h 3.1416. 

Notb: The above reUtions must be learned. 

niustratioiu: 

L To find the circumference of a 40-foot circle. 

Diameter — 40 ft. 
Circumference- 3.1416X40 ft. -125.664 ft., Ans. 

The size of most circular objects is expressed by naming the 
ength of the diameter. The size of rope is expressed ^vOwst Vs^ 
naming the length of the circumieTetiCft, ot \>c\fc \^T\?g^ '^R. *0a». 
diameter. 
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n. To find the circumference of a circle whose radius is 5 ft. 

Radius = 5 ft. 

Diameter = 2 X 5 ft. = 10 ft. 

Circumference -3. 1416 X 10 ft. = 31.416 ft., Ans. 

m. To find the diameter of a circle whose circumference is 
15.708 ft. 

15. 708 i^.^ 3. 1416 = 5 ft., Ans. 

IV To find the diameter of a circle whose radius is 85 feet. 

2X85 ft. « 170 ft., Ans. 

V. To find the radius of a circle whose diameter is 75 ft. 

75ft.-7-2 = 37i ft., Ans. 

VI. To find the radius of a circle whose circumference is 
62. 832 in. 

62. 832 in.-^ 3. 1416 = 20 in., diameter. 
20 in.4- 2= 10 in., Ans. 



Written Exercises 
X Find the circumference of a 36 ft. circle. 

2 Find the circumference of a 14 in. circle. 

3 Find the circumference of a circle that has a diameter 
of 8 yd. 

4 How far is it around a 6 J ft. drive-wheel? 

5 What is the distance around a circular lot that has a diameter 
of 123 feet? 

6 Find the circumference of a circle whose radius is 36 ft. 

7 Find the circumference of a circle whose radius is 18 in. 

8 Find the circumference of a circle whose radius is 3 yd. 

9 How far is it around a wheel which is 3J feet from the 
center of the hub to the outside of the rim? 

ID A cow being tied to a stake by a 40-foot chain is allowed 
to travel around the stake. What is the circumference of the 
Jar^est circle in which the cow can travel^ 
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z z Find the diameter of a circle whose circumference is 628 . 32 ft. 

z 2 Find the diameter of a circle whose circumference is 1 884 . 96 ft . 

Z3 Find the diameter of a circle whose circumference is 845 ft. 

Z4 What is the diameter of a wheel whose circiunference is 8 yd. ? 

z5 What is the lowest door through which a man can roll a 
wheel whose circumference is 18 ft. ? 

z6 What is the diameter of a circle whose radius is 8 ft.? 

Z7 What is the diameter of a circle whose radius is 14 yd.? 

z8 What is the diameter of a circle whose radius is 16 in.? 

Z9 How high is a wheel whose radius is 3} ft. ? 

20 Find the longest distance across a wheel which is 2 J ft. from 
the center of the hub to the outside of the rim. 

21 Find the radius of a 12-ft. circle. 

22 Find the radius of k 6-in. circle. 

23 How long a spoke should a wheelwright plan for a 4J-ft 
wagon wheel making no allowance for hub and rim? 

24 How much does the diameter exceed the radius in a 3-in. 
disc? 

25 Dividing the diameter of any circle by 2 gives for a result 
the length of what dimension of a circle? 

26 Find the radius of a circle whose circiunference is 60 feet. 

27 Find the radius of a circle whose circumference is 85i feet. 

28 How long should a spoke be made for a wheel whose cir- 
cumference is 18} feet, making no allowance for hub or rim? 

29 That a cow may feed over a circle whose circtmiference is 
140 feet, how long should the rope be that reaches from the halter 
to a stake in the center of the circle? 

30 Find the radius of a circle whose circtunference is 062832 
miles. 



98 ARITHMETIC 



MEASXTREMENTS— SURFACE 

Sttr^ce meastire includes the following vinits: sqtiaTe inch 
square foot, square yard, square rod, acre, square mile. 

In measuring surface two dimensions are necessary, the 
length and the width. 

The Square 

In a square both dimensions are the same. A three-foot 
square is three feet long and three feet wide. 



\ s 



UDsm 



>* 



III ■ 



To find the area of a three-foot square. 

1 ft. of the width » 3 sq. ft. 

3 ft. of the width = 3 times 3 sq. ft. or 9 sq. 
ft., Ans. 
or 
3 sq. ft. multiplied by 3 = 9 sq. ft., Ans. 



The Rectangle 

A rectangle has four straight sides which form .four square 
comers. 

To find the area of a rectangle which is 14 feet long and 10 
feet wide. 

1 ft. of the width - 14 sq. ft. 

10 ft. of the width— 10 times 14 sq. ft. or 140 sq. ft., Ans. 

or 

14 sq. ft. 

multiplied b y 10 

140 sq. ft., Ans. 

Before computing the area of a plane surface, the dimensions 
must be expressed in the same denomination. 

To find the area of a rectangle which is 5 yards long and 10 

feet, 6 inches wide. 

r 5 yds. long and 3J yds. wide. 
The above rectangle is - 15 ft. long and lOJ ft. wide. 

L 180 in. long and 126 in. wide. 

Any of these sets of dimensions may be used in ^ndm^Ocife ^cT^-a.. 
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Written Exercises 
Find the areas of rectangles having the follawing dimensions: 
z 2^ ft. square^ 6 27 in. by f ft. 

2 7f yd. long by 5^^^ yd. wide 7 220 yd. by i mi. 

3 10} rd. long, 3| rd. wide. 8 9 ft. 3 in. square. 

4 8A yd- square. 9 5 rd. 2 ft. 9 in. X 3 rd. 8i ft 

5 32 ft. long, 4} yd. wide. 10 14 yd. 8 in. X i rd. 

11 How many square feet of land in a city lot 62} ft. front 
the depth being 125 ft.? 

12 How many square inches in a photograph 3}X4i inches? 

13 How many square yards in a concrete walk 90 ft. long and 
27 in. wide? 

14 How many square feet of glass are there in a two-light 
window, each Hgnt measuring 30X36 inches? 

Z5 How many square rods in a field 408 rd. long and 122 rd. 
wide? 



The Triangle 




iof 



5' 



■v I 


>. 


x» 


>» 


^ 


>. 


^ 


>. 


^ 


># 




io- 




}of 



5' 






//' 



The area of a triangle is equal to one-half the area of a rectangle 
which has a length equal to one side of the triangle and a width 
equal to the shortest distance from that side to the opposite comer 
of the triangle. 

One of the dimensions must be equal to the shortest distance 
from a comer to the opposite side and X.W oXYvcx ^vcc^^-v^sv^^s^^^s* 'v^^r. 
Jengtb of that ** opposite side.'* TYv\s ^'^ot^^X e^\^\.^\\R«:' S& ^S^.^^ 
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called the altitude, the perpendicular, or the height; the "opposite 
side" is often called the base. 

To find the area of a triangular flower-bed, one comer of 
which is square The sides forming the square comer are 8 feet 
and 10 feet in length. 

The area of a rectangle 8 ft. by 10 ft. «80 

sq. ft. 

t 
The area of a triangle of the same dimen- 
sions =i of 80 sq. ft. or 40 sq. ft., Ans. 

To find the area of a triangle whose base is 18 feet and whosa 
altitude is 8 feet. 

A rectangle of the above dimensions = 144 sq. ft. 

A triangle of the above dimensions =» J of 144 sq. ft. or 72 
sq. ft., Ans. 

Written Exercises. 

1 Find the area of a triangular lot 87 J ft. by 100 ft. 

2 Find the area of a triangular lot 316 ft. by 124 ft. 

3 How many square feet are there in a triangiilar flower-bed 
13 J ft. long and 6 J ft. wide? 

4 How many square feet in the gable end of a house 32 feet 
wide, the ridge being 12 ft. above the level of the eaves? 

5 How many square feet are there in two triangular lots of 
land, each being 320 ft. long and 116 ft. wide? 

6 Which is larger and how much, a rectangular lot 72 ft. by 
100 ft., or a triangiilar lot 90 ft. by 150 ft.? 

7 The two gable ends of a house 30 ft. wide will require how 
many sq. ft. of boards, the ridge being 14 ft. above the level of 
the eaves? 

8 What is the value at 30 cents per Square foot of a triangular 
lot of land whose base is 160 ft. and whose altitude is 220 ft.? 

9 Find the number of square yards in a triangle 64 ft. by 92 ft. ? 
JO How many square feet in a triangle 17 in. "by ^^ m.^. 
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Irregular Surfaces 

Many irregular surfaces may be resolved into rectangles; or 
into rectangles and triangles, the area of each to be found sepa- 
rately and the results added. 



IL 



H' 



7F 




or 



H' 




The average length is 9 ft. 
The area - 36 sq. ft. 





The average width is 3 in. 



The area is 30 sq. in. 



To find the number of square feet in the top surface of a board 
which is 15 in. wide at one end, 9 in. wide at the other end and 
14 ft. long. 

The average width— 12 in. or 1 ft. 

The area of the top surface is equal to the area of a rectangle 
1 ft. wide and 14 ft. long, which is 14 sq. ft. 

The average of two widths is half their stun. 

The average of 8 ft. and 10 ft. 10 ft. 

+ 8 
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The average of 4 in. and 2 in. 



The average of 15 in. and 9 in. 



4 




+ 2 
2)6 
3 in. 


, Ans. 


15 




+ 9 




2)24 
12 in. 


, Ans. 



Written Exercises 
Find the area of a surface shaped thus; 



I 


When a « 90 ft., 


b = 40ft.. 


c = 80ft. 


? 


When a = 8 rd., 


b = 7rd., 


c = 6 rd. 


3 


When a = 27 in. 


b = 8 in., 


c = 24in. 


4 


When a = l mi., 


b=100yd.. 


c = J mi. 


5 


When a = 42 in.. 


b = Jft., 


c = 1 yd. 4 in. 



Find the number of square feet in the top surface in each of 
the following boards: 

6 Length, 12 ft., widths at the ends, 7 and 9 in. 

7 Length, 9 ft., widths at the ends, 7 and 5 in. 

8 Length, 10 ft., widths at the ends, 11 and 13 in. 

9 Length, 8 ft., widths at the ends, 8 and 10 in. 
10 Length, 14 ft., widths at the ends, 3 and 5 in. 



The Circle 

A circle may be thought of as consisting of a great many triangles 
whose bases form the circumference and whose altitudes are the 
radii. 

The area of these triangles is the same as the area of the 

circle. One dimension of all the triangles taken together forms 

tAe length of the circumference, the other dlmetisioti \s t\i& x^Avvas. 
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To find the area of a circle whose diameter is 20 feet 

a. 1416 
20 ft. 

The circumference is 

The radius is 2)20 

10 ft. 



62.8320 ft. 



The area is one-half of 



62.832 sq.ft. 

10^ 

628. 320 s<]. 'C 



i of 628. 32 sq. ft. » 314. 16 sq. ft., Ans. 



A shorter method: 




The radius is 


2)20 ft. 
10 ft. 


Multiply the radius by itself 10 

10 




100 




Multiply the product by 3.1416 


3.1416 
100 



Area in square feet 314. 1600, Ans. 

(This shorter method is recommended.) 



Written Exercises 

1 Find the area of a 6 foot circle. 

2 How many square feet in a circle whose circumference is 
314.16 ft.? 

3 Find the area of a 12^ foot wheel. 

4 How many sqtiare inches in the aitat oi ^ c«03Na.T V^S^^*;^- 
glass having a radius of 10 in.^ 
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5 Find the area over which a cow may feed when tied to a 
stake with a 40 foot chain. 

6 What is the area of the land enclosed within a circtdar 
race track, the enclosed space being 90 rods in diameter? 

7 Find the area of a circle whose radius is J rod. 

8 Find the area of the top surface of ,an emery disc which 
measures .875 in. in diameter. 

9 How much greater is the area of a 10 foot circle than the 
area of a 9 foot circle? 

10 How many square feet are there in a circular dining table 
whose diameter is 45 in. ? 



The Rectangular Prism 

The rectang^ar prism has six rectang^ar faces or surfaces, 
the size of which is indicated in the dimensions. 

To find the stirface area of a rectangular prism whose length 
is 8 feet, whose width is 4 feet, and whose 
height is 3 feet. 

The surfaces are: 

The top and the bottom, 4 ft. by 8 ft. 
Two ends, 3 ft. by 4 ft. 
Two sides, 3 ft. by 8 ft. 




8 sq. ft. 
Area of X 4 Area of 

top, 32 sq. ft. end, 

Area of X 2 Area of 

top and bottom, 64 sq. ft. 2 ends 



4 sq. ft. 8 sq. ft. 

X3^ Area of X3^ 

12 sq. ft. side, 24 sq. ft. 

X2 Area of X2^ 

24 sq. ft. 2 sides, 48 sq. ft. 



Add 



Total area 



64 sq. ft. 
24 sq. ft. 
48 sq. ft. 

136 sq. ft., Ans. 



Written Exercises 

T Find the surface area of a rectangular prism 12 ft. long 
S ft. wide, and 5 ft. high. 
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2 What is the surface area of a box 8 ft. long, 2 ft. wide, and 
li ft. high? 

3 How many square feet in the surface of a wood pile 20 ft. 
long, 6 ft. high, and 4 ft. wide? 

4 In the surface of a box 30 in. long, 15 in. wide and 6 in. deep, 
there are how many square feet of lumber? 

5 How many square yurds are there in the walls, floors, and 
ceiling of a room 14 ft., by 12 ft. by 8 ft.? 

6 How many more square yards of plastering are there in a 
room 16 ft. by 15 ft. by 9 ft., than in a room 18 ft. by 10 ft., 
by 8 ft.? 

7 How many square feet of boards are reqtiired to cover the 
walls of a chicken house which is 20 ft. long, 6 ft. wide, and 6 ft. high, 
allowing for what is saved on windows and door to cover the 
gable ends? 

8 If the paint to cover a box 4 ft. by 3 ft. by 2 ft. costs 15 cents, 
how much -^.-ill it cost to paint a box 8 ft. X 6 ft. X 4 ft.? 

p How many square feet of lead will it take to line the bottom 
and sides of a tank 2 ft. by } yd. by 15 in.? 

zo How many square feet of lumber will be needed to maloe 
80 boxes 3 ft. long, 2 ft. wide, and 2 ft. deep, reckoning the waste 
as equal to one-fifth of amount actually used? 

The Cylinder 

The cylinder has three surfaces, the two circular ends, which 
are equal, and the curved surface, which is equal to a rectangle 
having for one dimension the circumference of the end and for the 
other dimension the height or length of the cylinder. 

To find the surface area of a cylinder whose diameter is 8 feet 
and whose height or length is 10 feet. 
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The area of one end — 2)8(4 



3.1416 
X16 



X4 


188496 


16 


31416 




60.2656 sq. ft. 




X2 


The area of both ends « 


100. 6312 sq. ft. 


The circumference -8X3.1416 = 


= 26. 1328 ft. 




25. 1328 sq. ft. 




xio 



251.3280 sq. ft. 
100. 5312 sq. ft. + 251. 328 sq. ft. = 351. 8692 sq. ft., Ans. 





Written Exerdses 




Find the number of square inches in the surface of each of the 


following cylinders: 




z 


Height 12 in., diameter 6 in. 


2 


" 8 in., * 


Sin. 


3 


" 9 in., * 


* 4 in. 


4 


" 16 in., 


9 in. 


5 


" 15 in., * 


' 7 in. 


6 


** 14 in., * 


10 in. 


7 


" 18 in.. 


5 m. 


8 


" U ft.. 


9 in. 


9 


" 20 in., 


*yd. 


10 


" 2J ft.. 


If ft. 


IZ 


How much land wi 


11 a roller, which has a diameter of 15 in. 


cover in making 120 revol 


uttons? 


Z2 


How many square ii 


iches of surface are there in a 7 in. stove 


pipe 


4 ft. long? 




13 


Find the number of 


square inches of tin required to make a 



pail 8 in. in diameter and 10 in. deep, assuming the cover to be a 
flat circular piece? 

Z4 How many square feet of outside surface are there in a 
drain pipe 93 yd. long and 26 in. in diameter (outside) ? 

-rs^ ^^ -^ofr many square inches of paper will be Tec\\aited to taake 
a hO:ilcfxvr cylinder (including ends) 10 in. long and ^Vil. Va ^-axafiXetl 



HEASUREUENTS— CARPETING 

Carpets are laid in stripe regardless of the nvtmber of square 
feet to be covered and of the number of square feet in a yard of 
carpeting. There is usually less waste in matching when the 
strips are laid lengthwise of the room but this may be counter- 
balanced by part of a. strip to be wasted at the edge. 

Allowance for matching is usually indicated in the problem. 
The allowance increases the amount of carpeting required. 

A strip is the length of carpeting required to reach from one 
side of the room to the other. 
ninstration; 

Carpet a room 14 feet long and 12i feet wide with carpeting 
30 inches wide. Making no allowance for matching, how many 
yards are required? 



30 in. -2) ft. 
Uft.-H2itt.-5Jtim 



:, therefore 6J strips. 



e strips are required, each 12i ft. or 4j 

yd. long. 
6 times 4^ yd. — 25 yd., Ana. 



30 ii 



-21 ft. 



12 J ft.-i-2J ft. — 5 times, therefore 5 strips. 

5 strips are required, each 14 ft. or 4§ yd, 

long. 
5 times 4] yd. — 23} yd., Ans. 



Which is the better way to lay the carpet from the standpoint 
of economy? 



Tiling is computed in a similar way. 



Written Exercises 
Find the nutrber of yards of carpeting required for the fol- 
i.ymag rooms, the strips running \en^'h'«'\se. tvo aSiQ'Na.'o.'^ ^^i^^t 
made for waste in matching unle&s oOaerw'ise, t\a.\«&. 
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1 15 ft. by 21 ft., with carpet 27 in. wide. 

2 12} ft. by 15 ft., with carpet 2} ft. wide. 

3 18 tt. by 20 ft., with carpet 22 in. wide. 

4 6 ft. by 18 ft., with carpet 24 in. wide. 

5 15 ft. square, with carpet 30 in. wide. 

6 14 ft. by 22 ft. with carpet } yd. wide. 

7 14 ft. by 18 ft., with carpet 2} ft. wide. 

8 10 ft. by 12 ft., with carpet 29 in. wide. 

• 

g-ii Find number of yards of carpeting required in Examples 
6, 7 and 8, if the strips run widthwise of the room in each case. 

12 Which way of the room should the strips be laid in order 
to carpet the following rooms most economically? 

16 ft. by 21 ft., the carpet being 27 in. wide. 

13 12 ft. by 20 ft., the carpet being 30 in. wide. 

14 24 ft. by 36 ft., the carpet being 24 in. wide. 

15 Find the number of yards required in Example 6, allowing 
4 in. on each strip for waste in matching. 
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MEASUREMENTS— WALL PAPER 

Wall paper is bought in single rolls and double rolls eighteen 
inches wide and containing eight yards and sixteen yards respect- 
ively. Border is sold by the yard. 

Allowance for matching and for windows, doors, etc., is 
usually indicated in the problem; the former^ to increase and the 
latter to decrease the amount of paper required 

A strip is the length of paper required to reach from the base- 
board to the ceiling; or, if a border is used, to reach under the 
lower edge of the border. 

Illustration: 

To find how many rolls of wall paper are required for the walls 
of a room which is 18 feet long and 16 feet wide, with walls 12 feet 
high above the baseboard; allowing six yards for matching, and 
a deduction of six strips on account of two windows and a door 







ri8 


Distance around the room 




18 




< 


16 

L16 


18 in. « lift. 


1J)68 


Number of strips required 


45i 




46 strips required 


Deducting 6 strips 


-6 




40 


Length of 1 strip 


X4yd. 


Length of 40 strips 


160 yd. 


6 yd. for matching 


+ 6 




16)166 yd. 


Number of double rolls 


10 





with 6 yd. remaining 

It will be necessary to purchase a full single roll to provide 
for the remaining six yards, therefore* 10 double lolls, 1 single roll 
required, Ans. 

If border were required it would \2i^^ zs^ xs^zxc^ '^^t^ ^&*Cw«fe 
are yards around the room 
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Written Exercises 

Find the number of rolls of wall paper required in the following 
cases, allowing 4 in. on each strip for matciiing, and deducting 4 
strips in each case for openings. 

1 Height above baseboard 8 ft.; floor 9 X 12 ft. 

2 " " " 7J ft.; floor 10X17 ft. 

3 " " ' " 8 ft.; floor 12X20 ft. 

4 '* *' *' 8 ft. 4 in.; floor IS ft. square. 

5 " " " 7 ft. 10 in.; floor 15X18 ft. 

6 " " " 8 ft. 2 in.; floor 16X21 ft. 

7 " " " 7 ft. 8 in.; floor 18X22 ft. 

8 " " " 8i ft.; floor 15X20 ft. 

9 " " " 8 ft. 3 in.; floor 20X24 ft. 

ID Find the number of rolls of paper and yards of border 
(2} ft. wide) required in Example 4. 



MEASUREMENTS— VOLUME 

Measures of volume include the following units: cubic inch, 
cubic foot, cubic yard, gallon, bushel, board-foot, cord. 

In measuring contents of volume, three dimensions are neces- 
sary; the lengtii, the width, and the thickness. 

The Cub« 

In a cube all dimensions are the same. 
To find the contents of a three-foot cube. 
I ft. of the length and thickness - 3 cu. ft. 
1 ft. of the length and 3 ft. of the thickness 

= 3 times 3 cu. ft. or cu. ft. 
3 ft. of the length and ! 




multiplied by 
multiidied by 



Scu. ft. 

27 cu. ft.. Ana. 



The Rectangular Solid 

A rectangular solid is bounded by six rectangular surfaces 
or faces. 

To find the contents of a rectangular solid 8 ft. king, 4 ft. 
wide and 3 ft. high. 



S ft. of length and 3 ft. of thick- 
ness-S times 12 cu. {t.-ft& 
ca, /t., Ans, 
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or 

4 cu. ft. 

multiplied by ^ 

12 cu. ft. 

multiplied by 8 

96 cu. ft., Ans, 

Before computing the contents of a solid the dimensions should 
be expressed in the same denomination. 

To find the contents of a rectangular solid wtich is 3 yd. long, 
4 ft. 6 in. wide and 6 in. thick. • 

r a 3 yds. long, 1} yd. wide and J yd. thick. 
The above solid is j b 9 ft. long, 4} ft. wide and } ft. thick. 

I c 108 in. long, 54 in. wide and 6 in. thick. 

Any of these sets of dimensions may be used in finding the 
contents. The answer derived from the first set will be expressed 
in cubic yards, from the second set in cubic feet, and from the 
third set in cubic inches. 



a 3 cu. yd. 
multiplied by 1} 

4} cu. yd. 


b 


9 cu. ft. 

^ 

40} cu. ft. 


c 108 cu. in. 
54 
432 
640 


multiplied by j 

} cu. yd. 




} 

20J cu. ft. 


6832 cu. in. 
6 
34992 cu. in. 



Written Exercises 

1 Find the contents of a 10 ft. cube. 

2 Find the contents of a rectangular solid measuring 3 ft 
by 8 ft. by 14 ft. 6 in. 

3 How many cubic inches in a block 8} in. long, 3J in. wide 
and 2f in. high? 

4 Find the contents of a tank 18 ft. long, 6 ft. wide, and 
3 ft. 7 in. deep. 

5 How many bushels of potatoes can be put in a bin 6 ft 
long, 4 ft. wide and 3 ft. deep? 

6 How many gallons of water will a tank hold that is 8 ft. 
long, 2 ft. 4 in. wide and 2 ft. 4 in. deep? 
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7 How many cubic feet in a pile of four-foot wood, 8 ft. long 
and 6 ft. high? 

8 Find the contents of a box 4 in. by 6 in. by 8 in. 

9 How many 1 inch cubes can be packed in a drawer 2J ft. 
long, 1 ft. 8 in. wide, and 4 in. deep? 

10 How many cubic feet of air in a school room 32 ft. long 
24 ft. wide and 12 ft. high? 

11 How many cubic feet of masonry in a stone wall 120 ft. 
long, 3 ft. high and 18 in. thick? 

12 How many cubic feet in the walls of a cellar 30 ft. long and 
27 ft. wide, the walls being 7 ft. high and 18 in. thick? 

(A sketch of the plan of the cellar will prevent reckoning 
the comers twice.) 

13 How many cubic yards in the walls of a cellar 39 ft. long 
and 33 ft. wide, the wall being 8 ft. high and 2 ft. thick? 

14 How many square yards will there be in a sidewalk 4 ft. 
wide, extending aroimd the inside of a park 325 ft. long and 240 ft. 
wide? (Make a sketch of park and walk.) 

15 How many square yards in the sidewalk extending arotmd 
the outside of the above mentioned park? 

The Cylinder 

To find the contents of a cylinder whose diameter is 8 feet and 
whose height in length is 10 feet. 



ISL 





The area of one end - 2)8 4 3.1416 

~4 X4 X16 



16 188496 
31416 



50. 2656 sq. ft. 
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Then 1 foot of the length « 50. 2656 cu. ft. 

10 feet of the length = 10 times 6(J. 2656 cu. ft. or 

502.656 cu. ft., Ans 

Written Exercises 

1 Find the number of cubic inches in a glass whose height is 
4 in. and whose diameter is 3 in. 

2 How many cubic feet in an iron barrel whose diameter is 
2 ft. and depth 3 ft.? 

3 A tank 18 in. in diameter and 5 ft. hig^ will hold how many 
gallons of water? (231 cu. in, = 1 gal.) 

4 How many gallons of water in a tank 3 ft. in diameter and 
7 ft. high, the tank being only half filled? 

5 How many times can a measure 3 in. in diameter and 5 in- 
% height be filled from a can holding 10 gallons? 

6 How many cubic feet of difference is there between a 3 foot 
cubical box and a cylinder 18 in. in radius and 3 ft. in depdi? 

7 How many cubic feet of difference is there between two 
10 foot pipes, one being 1 in. in diameter and the other 2 in. in 
diameter? , 

8 How many pails of water will be needed to fill a tank, the 
pail being 10 in. deep, and 6 in. in diameter, while the tank is 2 ft. 
deep and 2 ft. in radius? 

9 How many cubic inches in a 6-inch stove pipe 10 ft. long? 

ID Which is the better bargain for the same amount of money, 
a 5 in. cubical box of berries or a cylindrical measure 7 in. high 
and 4 in. in diameter? 
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HEASUREMEIITS— BOARDS ANI> LUMBER 

A board foot is a piece of Ittmber a foot square and one inch 
thick. 

To find the number of board feet in a two by four joist 18 
feet long. 

In a piece of lumber 

1 in. thick, 1 ft. wide and 18 ft. long there are 18 bd. ft 

1 in. thick,, i ft. wide and 18 ft. long there are 6 bd. ft 

2 ia. thick, } ft. wide and 18 ft. long there are 12 bd. ft 

or 

18 bd. ft. 

mnltipfied by _1_ 

bd. ft. 
multiplied by 2_ 

12 bd. ft., Ans. 

(All thicknesses less than 1 inch are ordinarily reckoned as 1 inch.) 



Written Exercises 

X Find the number of board feet in a timber 16 ft. long, 1 ft 
wide and 4 in. thick. 

2 How many board feet in 5 planks 18 ft. long, 6 in. wide 
and 2 in. thick? 

3 How many board feet in 10 timbers 12 ft. long, 9 in. wide 
and in. thick? 

4 Find the number of board feet in a stick of timber 20 ft 
long and 8 in. square. 

5 How much lumber in a load of 158 joists, each of which is 
12 ft. long and 2 in. by 4 in. at the end? 

6 How much lumber will be required to make 1 inch covers 
for 3 boxes, each of which is 3 ft. long and 2 ft. 6 in. wide, the 
boards being 10 in. wide? 

7 Find the amount of inch boards required to cover a two- 
slant roof, the length being 48 ft. and the slant height being 30 ft. 
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8 How many boards 8 in. wide and 1 in. thick can be sawed 
from a log that squares 10 in. allowing f in. for the cut of the saw? 

9 Find the cost of boarding a tight fence around an acre lot 
which measures 40 rd. long and 4 rd. wide, the fence being 5 ft 
high and the boards costing $20 per thousand. 

ID If a thousand shingles will cover one square, how much wiU 
it cost to shingle a roof 45 ft. long and 28 ft. slant at $0.76 pet 
bunch? (1 square; 100 sq. ft. 1 M = 4 bunches.) 

MEASUREMENTS— WOOD 

Wood is usually cut four feet in length and sold by the cord 
which is 128 cubic feet. A cord foot is J of a cord, or 16 cubic feet 

To find the number of cords in a pile of four-foot wood which 
is 108 feet long and which averages 6 feet in height. 

108 cu. ft. 
X6 



The number of cu. ft. 



Dividing by 128 cu. ft. 



648 cu. ft. 




X4 




2592 cu. ft. 




20J 
128)2592 
256 


• 


32 1 

128 4 






20J cds., Ans. 



Written Exercises 

1 How much is a pile of cord wood 40 ft. long and averaging 
6 ft. in height worth at $5.25 per cord? 

2 How many cords of wood can be stored in a shed 16 ft. 
square and 8 ft. high? 

3 If the dray is 12 ft. long, how high must the load of 4 ft. 
wood be piled that it may contain 1 cord? 

4 How many cords in a pile of wood that measures 80 ft. by 
6 ft. by 4 ft.? 

5 Find the cost of a pile of wood 16 ft. long, 10 ft. wide and 
9 ft. high at $6.00 per cord. 
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MEASUREMENTS— TANKS, CISTERNS AND BINS 

One bushel equals 2150. 4 cu. in. 

One gallon equals 231 cu. in. 

One cubic foot of water weighs 62} pounds. 

(For the weights of different grains, see the tables at the 
beginning of this book.) 

To find how many bushels a bin 8 feet long, 6 feet wide, and 
4 feet deep will hold. ' 



Number of cubic feet 



8 cu. 


ft. 


X6 




48 cu. 


ft. 


X4 




192 cu. 


ft. 


1728 cu. 


in. 


X192 





3456 
15552 
1728 
331776 cu. in. 

Dividing by the number 154^ 

of cu. in. in one bushel 2150. 4)33 1776.0 

21 504 

11 6736 

10 7520 

9 2160 

8 6016 



^144 2 
21504'"" 7 

154 J bu., Ans. 

Written Exercises 

1 How many bushels will a bin 12 ft. long, 7 ft. wide, and 4. ft. 
deep hold? 

2 How many bushels will a bin 6 ft. long, 2 yd. wide, and 50 
in. deep hold? 

3 How many bushels of com can be put into a bin 8 ft. 5 in. 
lon^, 6 ft. 4 in. wide, and 3J ft. deep? 
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4 How many gallons is the capacity of a rectangular tank 
4 ft. 5 in. long, 3 ft. 1 in. wide and 2 ft. 6 in. deep? 

5 How many gallons of water can be put into a rectangular 
tank 10 ft. 6 in. long, 7 ft. 9 in. wide, and 4 ft. 1} in. deep? 

6 What is the weight of the water in the tank described in 
Example 4. 

7 What is the weight of the water in the tank described in 
Example 5; 

8 Find the capacity of a tank 15 in. long, 12 in. wide, and 
10 in. deep. 

9 How many pounds of water will the above-described tank 
hold? 

ID What is the weight of the wheat that can be put into a bin 
20 ft. long, 16 ft. 3 in. wide, and 8 ft. 2 in. deep? 
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PERCENTAGE 

As J, }, }, or I of anything represents the whole of it, so 100% 
of anything represents the whole of it, as 100% means JJJ. 100% 
of $500 is $500; 100% of 30 bushels is 30 bushels. 

Since 1 00% « the whole 

50% - A'^r or i of the whole 

25% = ^s\ OT i of the whole 

10% =M or ^ of the whole 

5% « yJ^ or -^ of the whole 

4% = jifj or ^ of the whole 

12i% - ^ or J of the whole 
* ^^ 100 ^ 

33 J % « ^.?t or J of the whole 
100 

37}% . — ^ or } of the whole 
'^^ 100 

40% - tVV or i of the whole 

60% -= j%\ or I of the whole 

62}% =- - ^* or 4 of the whole 
^^° 100 * 

66J% — - or J of the whole 

75% — iViy or } of the whole 
80% =yV(y or J of the whole 

87}% -- -* or i of the whole 
^^ 100 * 

1% = j-Jjj of the whole 
2%-t5(t of the whole 
3% =» 1 3 ff of the whole 
6%'-T3ff of the whole 
7% = 1 J J of the whole 
8% •" 1 S of the whole 
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14% «^i^^ of the whole 

26}% -|^^ of the whole 

83% = i^jf^ of the whole 

It is often shorter to find a percentage of a number by using 
the aliquot part as indicated in the foregoing table, (see Process I 
in the following problem), but the correct answer can alwa3rs be 
secured by using the number of hundredths represented by the 
given rate. (See Process II in the following problems.) 

Illustrations : 

I. To find 60% of $300. 

Process I. 50% is } 

}of $300-=$160, Ans. 

Process II. * 60% « j%\ 

T^ of $300 - $3 

■^% of $300 « 50 times $3 or $150, Ans. 

n. To find 43% of $800. 

43% -T^^ 

rh of $800 = $8 

T^jy^ of $800 = 43 times $8 - $344, Ans. 

m. To find 87}% of $536. 40. 

87}% = J 

i of $536. 40 = $67. 06 
I of $536.40 = 7 times $67. 05 = $469. 35, Ans 

or 87J%-.;fJ 

yj^of $536. 40 = $5. 364 

-^of $536. 40 = 87i times U.^^4 -^4fiQ.S5, 
100 hj>& 
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Oral Exercises 

1 Find 26% of 200. ii Find 18% of 300. 

2 Find 33i% of 160. 12 Find 45% of 260. 

3 Find 60% of 400. 13 Find 125% of 320. 

4 Find 20% of 300. 14 Find 200% of 760. 

5 Find 10% of 160. 15 Find 160% of 180. 

6 Find 60% of 60. 16 Find 600% of 46. 

7 Find 76% of 48. 17 Find 66}% of 76. 

8 Find 40% of 120. 18 Find 12J% of 96. 

9 Find 80% of 80. 19 Find 62J% of 64. 
10 Find 30% of 912. 20 Find 87J% of 16. 



Written Exercises 

1 Find 66% of 132. 11 Find 63% of 1766. 

2 Find 43% of 67. 12 Find 175% of 476. 

3 Find 173% of 426. 13 Find 38% of 317. 

4 Find 93% of 176. 14 Find 99% of 200. 

5 Find 86% of 340. 15 Find 100% of 1636 

6 Find 66}% of 1976. 16 Find 163% of 416. 

7 Find 28% of 371. 17 Find 39% of 14. 

8 Find 93% of 43. 18 Find 61% of 9. 

9 Find 112% of 760. 19 Find 636% of 32. 
10 Find 14% of 186. 20 Find 161% of 14. 

21 A man owning 137 acres of land sold 63% of it. Uk^^ many 
acres did he sell? 

22 16% of the pupils of school were absent. Of 120, the numbei 
belonging, how many were present? 

23 26% of a carload of potatoes spoiled. Of the original 
consignment of 720 bushels, how many bushels spoiled? 

24 A business man gained in one year a sum equal to 17% ot 
his investment of 912130. How much money did he then have? 

25 Mr. Harris saves each year 32% of his salary of 92600. 
What amount does he save each year? 

26 Mr. Jones owes 94176 and is able to pay 63% of that amount. 
How much remains unpaid ? 

27 Of a consignment oi IQZh totvs oi co2\ 'i'^^o ^-^^^^ ^^^^Si^vA. 
to £11 immediate orders. How many \.oivs V-CiX \>^ V.VO. 
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28 i% of 636 + 26% of 148-i% of 3600 + } of 120- ? 

29 Which IS greater and how much, 43% of %Z72 or 16% 
of 91338? 

30 Of a garrison of 840 men, 6J% are sick. How many men 
are not sick? 



PERCENTAGE— RATE 
Illustrations: 

I. Five dollars is what per cent of ten dollars? 

Five dollars is f\y or } of ten dollars. 

Since ten dollars is 100% of ten dollars, five dollars is 
} of 100% or 60% of ten dollars, Ans. 

n. Six bushels is what per cent of 643 bushels? 

6 bu. — yf J or xfy of 543 bu. 

Since 543 bu. is 100% of 543 bu., 6 bu. is ^ of 100% or 
}JJ% - lxVx% of 543 bushels, Ans. 

nL 460 rd. is what per cent of 400 rd? 

460 rd. -I^g or | of 400 rd. 

Since 400 rd. = 100% of 400 rd., 460 rd.-| of 100% or 
^^%- 112}% of 400 rd., Ans. 



z 
2 

3 

4 

5 
6 

7 
8 

9 

10 



16 is what per cent of 64? 
25 is what per cent of 125? 
14 is what per cent of 42? 
38 is -^hat per cent of 42? 
6 is what per cent of 16? 
21 is what per cent of 35? 
40 is what per cent of 60? 
63 is what per cent of 70? 
66 is what per cent of 64? 
18 is what per cent of 72? 



Oral Exercises 



11 What % of .025 is .06? 

12 What % is 80 of 96? 

13 What % of 90 is 60? 

14 What % of 250 is 200? 

15 What % is 36 of 24? 

16 What % is 24 of 36? 

17 What % is 120 of 180? 

18 What % is 1} of 2}? 

19 What % is 3 bu. of 2 pk? 

20 What % is 72 of 45? 



Written Exercises 

432 bu. is what % of 675 bu.? 
42 Is what per cent of 350? 
3. 85 is what % of 19. 25? 
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4 9. 88 is what % oi 24. 88? 

5 637 is what % of 910? 

6 What % of 81287 is 8193. 05? 

7 What % of 4 bu., 2 pk., 6 qt. is f pk.? 

8 What % of i? is Tfy? 

9 What % of 434 is 119? 

10 What % of . 00375 is .525? 

11 In a school of 425 pupils, 35 were absent. What % were 
present? 

13 If a miller keeps 5 qtiarts out of every 4 bushels as his pay. 
what is his rate of charge? 

13 Berries costing 86.40 for 2 bushels, were sold for 12}^ per 
quart. Find the rate of gain. 

14 By selling for 8531 a horse that cost 8360, what per cent 
was gained? 

15 Out of an army of 36,000 men, 4176 were lost. Find per 
cent of loss. 

x6 Of 675 men at work, 45 were discharged. What per cent 
were retained? 

17 After travelling 83§ miles of a journey of 112 J miles what 
per cent remains to be travelled? 

18 Of 8840 in the bank, 8370 was drawn out. What per cent 
was drawn out? 

19 A man spent H of 81765. What per cent remained unex- 
pended? 

30 By selling a house for 82750, 8750 was lost. What per cent 
would have been gained by selling it for 84000? 

PERCENTAGE— PRINCIPAL 
The whole or 100% is sometimes called the principal or base. 

XDnstzatioiu: 

L Thirty is 25% of what nimiber? 

30 is i of 120 Ans 
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n. 954 is 9% of what number of dollars? 

•j^ of the required number « j^ « 954. 
T^i^ of the required number « 96. 
J^J of the required number «=- 9600, Ans. 
or 

9% of the required number ■» 954. 

1% of the required number = 96. 
100% of the required number = 9600. 

m. 975 is 33J% of what number? 

33 J% of the reqmred number ■•976. 
33} 



100 



of the required number ■■ 976. 



rhi oi the reqmred number = — of 976 — 92.2388. 

33} 

{i% of the reqmred number— 100 times 92.2388 — 9223.88 

An.s 



Oral Exercises 

1 35 is 5% of what number? 

2 72 is 6% of what number? 

3 45 is 50% of what number? 

4 36 is 33}% of what number? 

5 54 is 112}% of what number? 

6 320 is 10% of what number? 

7 420 is 14% of what number? 

8 . 5 is 12. 5% of what number? 

9 10 is 6i% of what number? 

10 16 is 28f % of what number? 

11 225 is 75% of what number? 

12 18r\ is 9rV% of what number? 

13 37 is 20% of what number? 

14 45 IS 62}% of what number? 

15 1000 is 250% of what number? 
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i6 93 is 31% of what number? 

17 60 is 16§% of what number? 

18 360 is 176% of what number? 

19 30 is 12% of what number? 

20 420 is 60% of what number? 

Written Exercises 

1 A man spent 13% or 91217.06 of his money. How much 
had he at the beginning? 

2 A regiment lost 236 men, which was 19§% of its whole 
number. Find its whole number. 

3 With $1760 Mr. James paid. 12J% of his debts. How much 
did he owe altogether? 

4 The 31 absentees from a school were 3}% of what total 
membership? 

5 $18.63 monthly expense is 18% of what annual income? 

6 32 J bushels is 6^% of what number of bushels? 

7 A*s saving, $367, is 43i% of how large an income? 

8 $1. 33J is i% of the value of a piece of cloth. Find its full 
value. 

9 In a certain shop 36 men were discharged. If this was 
4.8% of the whole ntmiber employed, how many were not dis- 
charged? 

xo What number increased by 46% of itself equals 62 J? 

PERCENTAGE— PROFIT AND LOSS 

The cost price is 100%. 

niustratioiu: 

I. For how much must a watch which cost $40 be sold that a 

profit of 20% may be realized? 

100%— cost. 

$40— cost. 

100% - $40. 

20% - $8, profit. 

$40 + $8 -$48. seUing price, Ans. 
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or 
100% -cost. 
120% —selling price. 
100% - J40. 

1%-W.40. 
120% -120 times 90.40-$48.00, Ans. 

or 
20% -i. 
I— cost. 

f— selling price. 
«-M0. 

f-948, Ans. 

IL A horse costing 9300 is sold at a loss of 33^%. What is 

the selling price? 

100% -cost, 
9300 -cost. 
100% - $300. 
33i% -9100 loss. 
$300-9100-9200, Ans. 
or 
100% -cost. 
66§% —selling price. 
100% - $300. 

l%-$3. 
66J%-66} times $3 = $200, Ans. 
or 

33i%-J. 
f —cost. 
§ —selling price. 
I = $300. 
J -$100. 
i -$200, Ans. 
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m. A watch sold for $36 at a gain of 20%. Find the oo»t. 

100%— cost. 
120% —selling price. 
120%- $36. 

1%-Tbof t3«-$0,30. 
100% - 100 times fO. 30 - $30, Aj2i. 

or 
20% -i. 
f ^cost. 

I —Bening price. 

! -$36. 

I -iQf$36-$6. 

I -5t2mes$6-$30, Ajqs. 

IV. A bazBe sold for $lliO at a k«s ^ 20%. Flud tlM; vgtit. 

100% •cost. 

75% •selling prit*. 
*5%-$150. 
l%-$2. 

iuo%-t:juo,Aitti. 

tir 
»%-i 

i -^i of $:iil>-$5t 

V. A bortK; cost if It* JS'^irt v^iu irti/t a*, i gan u. *iC htisC I'lM 
per taem of prviii. 

100%-- tv- 

• :i*V' A"- 
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VI. A house was sold for 96000, which was a loss of $1200. 
Find the per cent of loss. 

100% -cost 

$6000 (S. P.) + $1200 (loss) « $7200 (cost). 

50 

$1200 is IMJ of the cost or Vm oi W% = ^% - 

nW 16§%, Ans. 



Vn. A watch whioh cost $54 was sold for $60. Find the per 
cent of profit. 

100%= cost 

^ $60 (S. P.) -$54 (cost) « $6 (profit). 

1 
$6 - ^j of the cost or _^ of 100% - 1$^% - 

H lli%. Ans. 

9 

Vm. A man lost 2% by selling a piece of property for $125 below 
the cost. Find the cost. 

$125 — -fJ^ of the cost. 

xJ^ of the cost « i of $125 = $62j. 

^% of the cost = 100 times $62 J - $6250, Ans. 

IX. By selling a suit of clothes for $36, a dealer gained 12J% 
Find the cost. 

100%= cost. 

100% (cost) + 12J% (gain) = 112J% (S. P.). 

$36=1121% of cost. 

1% of cost = -?-- of $36 = ^\^ of $36 = $0. 32. 
100% of cost =100 X $0.32 = $32, Ans. 

Written Exercises 

I Given cost $80, profit 20%. Find the selling price. 

2 Given cost $120 f profit 25%. Find the seW.m^pi\G^. 

J Given cost $75, profit 33i%. Find the seWm% -^ncvee. 
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4 Given cost %60, profit 15%. Find the selling price. 

5 Given cost J40, loss 8%. Find the selling price. ^ 

6 Given cost J328, loss 12J%. Find the selling pric^ 

7 Given cost J176, loss 9%. Find the selling price. / : r 

8 Given selling price J9Q, profit 10%. Find the cost. 

9 Given selling price J147, profit 16§%. Find the cost. 
ID Given selling price J391, profit 6i%. Find the cost. 

11 Given selling price $9,435, loss 15%. Find the cost. 

12 Given selling price $28,248, loss 12%. Find the cost. 

13 Given selling price $10,332, loss 16%. Find the cost. 
14-26 Find the profit or loss in the foregoing examples: 1-13. 

27 A house which cost $3000 was sold at a gain of 12%. Find 
the selling price. 

28 I sold a watch which cost $60 at a loss of 10%. How much 
did I receive for it ? 

29 A horse which cost $75 was sold at a' loss of 12}%. For how 
much was it sold? 

30 By selling cloth at $4 a yard, I gain 8}%. Find the cost 
per yard. 

31 A man bought real estate for $3424 and sold it so as to gain 
$428. What % profit did he make? 

32 Goods bought for $623.52 were sold at a loss of $38.97 
Find the % of loss. 

33 I sold a canoe for $32, which was $7 more than it cost. 
What per cent did I make by the transaction? 

34 A merchant sold a bill of goods for $176, losing $24. What 
per cent did he lose? 

35 A man sold for $640 a pair of horses which cost him $800. 
Find the per cent of loss. 

36 Bought eggs at 28^ and sold them at 34^ a dozen. What 
per cent was gained? 

37 I sold a lot of land for $800 and gained 20%. Find the cost. 

38 By selliDg a cow for IS less \.Vvatv VX. co^\.,\V2*sX ^SsP]o- ^>ssft». 
the oo6tm 
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39 For how much must I sell a phonograph which cost %Z0, in 
order to gain 12J%? 

40 If 3^ represents a loss of 10% on a dozen eggs, what is the 
cost? 

41 Find the per cent of gain if a desk costing ^36 is sold for 
$37.50. 



PERCENTAGE—COMMISSION 

Commission is a charge for service rendered, based upon the 
value of business done. 

An agent who hxiys or sells goods for another often does so on 
a commission. The greater the value of the goods that he buys 
or sells, the greater his commission or pay. The higher the rate 
of commission, the larger his commission or pay. 

The proceeds is the amount remaining after the commissions 
and other expenses have been paid. 

Illustrations: 

I, An agent sells produce valued at $100 at a commission of 

5%. How much does said agent receive for his work? How much 
does the owner receive for the produce? 

The agent docs $100 worth of business for the owner. 
5% of $100 = $5, amount received by the agent, Ans. 
$100 — $5 = $95, amount received by the owner, Ans. 

n. An agent in the south sells shoes to the value of $5000. 

After paying transportation charges of $56, storage charges of $18, 
and taking out his commission of 4%, how much is due the firm 
for whom he sells? 

The agent does $5000 worth of business for the* firm, 
$5000=100%. 

4% of $5000 = $200, the agent's commission. 
S36-f- $18+ $200 = $27 4:, the total expense. 
S5000 — $274= $4726, the amount due fhe owxiet, Ki\&, 
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nL A hxiys 93000 worth of wool for B at a commission of 6J% 
How much does the wool cost B? 

A does 93000 worth of business for B. 

93000-100%. 

6J% of 93000 -$195, A's commission. 

93000 + 9195-93195, Cost, Ans. 

IV, Mr. Jones sends 95000 to his agent with which to buy 
hides after taking out his commission of 8%. How much is the 
agent's commission and how much is left with which to purchase 
hides? 

(The agent does not do 95000 worth of business for Mr 
Jones.) 

(95000 does not eqtial 100%.) 

100% — Amount actually paid for hides. 

8% — the agent's commission. 

108% — amotmt sent, which is 95000. 

1%-Tk of 95000-946.2963. 

8% - 8 times 946. 2963 - 9370. 37, agent's commission, 

Ans 

100% -100 times 946.2963-94,629.63, Ans. 



V. A merchant sends his agent 910,000 with which to buy 

com after deducting his commission of 3}%. How many bushels 
can the agent buy at 90. 50 per bushel? 

(The agent does not do 910,000 worth of business for the 
merchant.) 

(910,000 does not equal 100%.) * 
100% —amount actually paid for com. 
3}% ..the agent's commission. 
103J%— amotmt sent, which is 910,000. 

l%--i- of 910,000 = 996.6184. 

100%- 100 times 996.6184 = 99661.84, amount paid for 
com, Ans. 

$9661 . 84-J- 90. 50 - \^Z2% . ^% \-\m^s. XSi'Vr^ .^'li.Xi^^.. ^^^ 
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VI. An agent receives $5 commission for selling J250 worth 
of goods for his firm. Find his rate of commission. 

100% — ^260, value of business done for firm. 

? 2 

Commission is sgs of X^% = 2%, Ans. 

?^ 

Vn. After paying a commission of 2J% and other expenses 
of J50, $9700 was found to be the net proceeds of a sale. Find the 
amount of the sale. 

100% —amount of sale. 

2J% —rate of commission. 

$9700 + $60= whole of sale price, except commission. 

$9760 = 97J% of sale price. 

$100 « 1% of sale price. 

$10000= 100% of sale price. $10,000, Ans. 



Written Exercises 

X A merchant's commission is 2% on a sale of $402. Find the 
amount of his commission. 

2 Find the commission upon 5000 bales of cotton, sold at $30 
per bale, the commission rate being 6%. 

3 A dealer's sale of 20 horses at $100 each gave him how much 
commission at the rate of 2% ? 

4 An agent sold $5600 worth of wool for his firm. What was 
the net amoimt received by the firm after payment of the agent's 
commission of 4%? 

5 An auctioneer, whose terms are 5% , sells 85 yd. of carpet at 
$1.50; 70 yd. at $1.00; 1 rug at $46.50; 3 pairs of lace curtains 
at $4. 98. What is the amount of his commission? 

6 My agent buys for me 300 bushels of potatoes at 65^ per 
bushel, his commission being 3%. How much do the potatoes 
cost me? 

7 An agent sold a cargo of goods on a commission of 1J% 
and sent the owner $9,357. 60. Find his commission. 
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8 Received 95,737.50 to invest after deducting my commis- 
sion of 2%. How much did I invest? 

9 The net proceeds of a sale being $17,472.25, after paying 
commission of 3i% and other expenses of $283. 75, find the amount 
of sale. 

10 An agent's commission at the rate of 5% was $63. 50. Find 
the amount of the sale. 

11 An agent received $6,727.50 with which to buy flour at $5 
per barrel, after deducting his commission of 3J%. How many 
barrels did he buy? 

12 An agent sold property for $43,520, and sent the owner 
$42,540.80 after retaining his commission of how many per cent? 

13 On 60% of a bill of $320, the collector's commission at the 
rate of 2\% would be how much? 

14 I sent $19,950 to my agent to invest, after deducting his 
commission of 5%. How much did he invest? 

15 An agent sold goods for $9,792 on a commission of 4% and 
invested the net proceeds in other goods, after reserving a com- 
mission of 2%. What was his entire commission? 






PERCENTAGE—COMMERCIAL DISCOUNT 



Many classes of merchandise are listed at prices above what 
the owner expects to receive and in excess of any probable advance 
of the market price. The merchandise is then sold at a discount 
that is in keeping with the market price and the changes in cost. 

Discounts are sometimes given for special reasons, such as 
cash, cash in ten days, etc. 

Illustrations: 

I. The list price of a piece of furniture was $18, but the dealer 

allowed a discount of 20%. What was the actual cost to the 
purchaser? 

20% of $18 = $3. 60 discount. 
$18-$3.60 = $14.40. Ans. 
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n. Mr. Balch paid $27 for a carpet after a discount of 25%. 

What was the list price? 

100%= list price. 

100% - 25% = 75% , selling price. 

$27 = selling price. 

75% of the cost = $27. 

i of the cost = $27. 

1 of the cost = J of $27 = $9. 

I of the cost = 4 times $9 = $36, Ans. 

or 
75% of the cost = $27. 
^ of the cost = $27. 
xJ^ of the cost = 7^ of $27 = $27-h 75. 
{^ of the cost =-V:j<i of $27 = $27-7- ^\. 
$27- tVit = 527-7- . 75 = $36. Ans. 

Note: When successive discounts are allowed, each must be oomputed 
separately. 

in. Find the actual selling price of goods marked at $60 
and sold at 33i%, 12i% and 10% off. 

First discount 33 J % of $60 = $20. $60 - $20 - $40. 

Second discount 12i% of $40 = $5. 

$40 - $5 = $35. 

Third discount 10% of $35 = $3 . 50. 

$35-$3.50 = $31.50, Ans. 

rV. Mr. Jones paid $1000 for goods after discounts of 60% 
and 20% had been allowed. What was the list price? 

Second discount =20%. 

100% -20% = 80%. 

80% = $1,000. 

l%=^'ji of $1 000 = $12.50. 

100% = 100 times $12. 50 = $1,260. 

First discount =50%. 

100% -50% = 50%. 

50% = $1,250. 

l% = ^\oi $1,250 = $25. 

100% = 100 times %*i^=%*2.,Ti^^, Ksi&, 
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Written Exercises 

1 Given list price $40, discount 10%. Find the selling price. 

2 Given list price $297, discount 33J%. Find the selling price. 

3 Given list price $328, discount 12i%. Find the selling price. 

4 Given list price $125, discount 40%. Find the selling price. 

5 Given list price $62.50, discount 25%. Find the selling price. 

6 Given selling price $216.48, discount 30%. Find list price. 

7 Given selling price $3,512, discount 5%. Find list price. 

8 Given selling price $48.72, discount 20%. Find list price. 

9 Given selling price $121.33, discount 8}%. Find list price. 

10 Given selling price $727.60, discount 15%. Find list price. 

1 1 Find the selling price of goods marked at $30, with successive 
discounts of 10%, 5% and 2%. 

12 Of goods marked at $200, with discounts of 25%, 10% 
and 6%. 

13 Of goods marked at $324, with discoimts of 20%, 12% 
and 8%. 

14 Of goods marked at $75, with discounts of 33§%, 16% 
and 6%. 

15 Of goods marked at $164, with discounts of 40%, 20% /.. 
and 10%. 

16 Find the list price of goods sold for $600, after deducting 
successive discounts of 20%, 8% and 5%. 

17 Of goods sold at $80, after successive discounts of 5%, 
3% and 1%. 

18 Of goods sold at $62.50, after successive discounts of 8%, 
4% and 2%. 

19 Of goods sold at $125, after successive discounts of 30%, 
15% and 6%. 

20 Of goods sold at $9.75, after successive discoimts of 33§%, 
20% and 10%. 

21 Find the list price of goods which sold for $17.50. after 
deducting a discount of 12% for cash. 

22 At what price must good be irvatVwe^ ^o \}aa.\. ^ ^\^^rsviaiX ^ 
10% may he allowed, and $2.79 received lot \.\^^ ^o^^^^ 
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23 I bought a refrigerator marked $32 at a discount of 20%. 
What did I pay for it? 

24 A merchant bought goods of a wholesale firm amounting 
to $312.75 and was allowed discounts of 12%, 6%, and 3%. Find 
the amount of a check which would pay for the goods. 

25 Mr. Jones gave a check for $425 for merchandise on which 
he had been allowed successive discounts of 10%, 5% and 3%. 
What was the list price of the goods? 

PERCENTAGE— INSURANCE 

The policy is the written or printed contract between the 
insurer and the insured. 

The Face of the Policy is the amount for which the property 
is insured. 

The Premium is the amount paid for the insiirance, —it is 
equal to that part of the face of the policy which is represented by 
the rate. 

Illustrations: 

I. Property is insured for $7,000 at J%. Find the premium. 

1% of $7,000 = $70. 

i% of $7,000 = J of $70 = $11. 67, Ans. 

n. $800 is paid for insuring property at i%. Find the face 

of the policy. 

i% of the face of the policy = $800. 

1% of the face of the policy = $3,200. 
100% of the face of the policy =$320,000, Ans. 

in. When $65 is paid for insuring property for $13,000, what 
is the rate of insurance? 

$13,000= 100% or the face of the policy. 

$65 is t/^Vit of $13,000. 

T^%Vo of 100% = x%?o% = i%. Ans. 

IV. A house valued at $15,000 is insured for f of its value 
at 1}%. Find the premium. 

^0/^15,000 = $12,000. 
ii% of 112,000 -$180, Ans. 



PERCENTAGE 181 

Written Exercises 
I A house worth $15,000 is insured at J%. Find the premium. 

3 Property worth $12,750 is insured for j of its value at li%. 
Find the premium. 

3 If the premium on a $11,040 house, insured for j of its value 
is $184, what is the rate of insurance? 

4 A house worth $18,720 is insured for f of its value at 2% 
Find the loss to the owner in case of its total destruction. 

5 $75 is the premium at 3% on how large a policy? 

6 A house worth $7,200 is insured for | of its value and furni- 
ture worth $1,800 is insured for J of its value, the insurance rate 
in both cases being }%. The property is entirely destroyed. Find 
the owner's loss. 

7 $96 is the premium at f % on a house insured for | of what 
value? 

8 $223. 50 will insure what value of property at the rate of 3}% ? 

9 What is the rate of insurance when the premium on a $8,4^0 
poHcyis $112? / , /, V/ 

*io A man invested 36% of his money in a house worth $10,800, 
which he insured for i of its value at }%. How much money had 
he left aft-?^ the total destruction of the house? /J 

- PERCENTAGE— DUTIES AND CUSTOMS 

Duties and Customs are payments demanded and collected 
by the government for the importation of merchandise. 

Specific duties are those which state that so much shall be 
paid per unit of measurement or weight. 

Iron or steel hinges, li^ per lb. 
Potatoes and apples, 25^ per bu. 
Mackerel, salmon and halibut, 1^ per lb. 
Molasses, testing above 40° and not above 56**, 3^ per gal. 
Molasses testing above 56®, 6^ per gal. 
Sugar, lowest grade, jVo ^ pcr lb. 
^ugar, highest grade, l^ifot pet \b. 
Hay, $4.00 per ton. 
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Sawed lumber, $2.00 per thousand 

Liquors, $2.25 per gal. 

Wine in casks, 50^ per gal. 

Wine bottled, one doz. to the case, $1.60 per case. 

Ad valorem duties are those in which a certain percentage of 
the value is paid. 

China ware 60% Silk wearing apparel 60% 

Embroidery 60% Molasses testing under 40** 20% 

Furniture 35% Manufactures of metal 46% 

Manufactures of wood, 35%. 
Manufactures of cotton, linen, flax, jute, 45%. 

Paintings and statuary from Italy, France, Germany, Portu- 
gal, by Reciprocity Treaty, 15%. 

Some articles are subject to both an ad valorem duty and a 
specific duty. 

Agate buttons ^^ per line per gross and 15%. 

(1 line «:j'j7 inch used in measuring diameter of buttons.) 

Woolen cloth, 44^ per lb. and 60%. 
Cotton hosiery, 60^ per doz. and 16%. 

Note: The rate on many articles depends upon the quality, and several 
rates are established for one general class of goods; tor example, the specific rate 
on cotton hosiery may be as high at S2.00 per dozen, and the rate on gloves varies 
from SI. 75 to $5.00 per dozen with extra duties for embroidery and number of 
buttons. 

Illustrations : 

L Find the duty on 285,600 feet of sawed lumber. 

285,600 feet = 285. 6 thousand. 
286.6 times $2. 00 = $571. 20, Ans. 

n. Find the duty on 35 sets table dishes valued at $34.00 per 

set. 

35 times $34 = $1190. 

60% of $1190 = $714, Ans. 

in. Find the duty on 10,100 gross agate buttons measuring 
22 lines and costing 8^ per gross. 

10,100 times 8^ = $808, Cost. 

16% of $808 = «121. 20. 

22 times yV t =* V ^■ 

10,100 times -\f * = $1^5 . 17 . 

$121.20+$185.17 = %^0e».^l> K-tvs 
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Written Exercises 
Find the duty in the following cases; 
t Cn 3,000 bu. potatoes. 
3 On 148 tons of hay. 

3 On 18 casks of wine, each containing 15 gal. 

4 ' On 3i ton halibut. 

5 On 760 lb. iron hinges 

6 On 11 silk dresses valued at $125.00 each. 

7 On $676 worth of furniture. 

8 On 12 dinner sets valued at $18.50 a set. 

9 On 320 yd. cotton cloth at 6^ a yd. 
ID On embroidery valued at $975. 

11 On 67,400 ft. sawed lumber. 

12 On 426 lb. woolen dress goods at 87i^ a lb. 

13 On 6,126 gross agate buttons, measuring J inch in di- 
ameter at 6^ per gross. 

14 On 157 chests of tea, each containing 60 lb. at 45^ a lb 
at 25% ad valorem. 

15 On 30 watches at $150 each, the duty being 25% ad valorem 

PERCENTAGE— TAXES 

Taxes are computed upon the total valuation of an individual's 
real estate and personal property. To the property tax there is 
often added a poll tax which is usually either two or three dollars. 

The rate of property taxation is generally given as so many 
dollars on a thousand dollars of valuation. 

Illustrations : 

I. Mr. Smith's personal property is assessed for $8,000.00, 

his real estate is assessed for $4,000.00, and he pays one poll tax 
of $2.00. The tax rate in Mr. Smith's town is $14.10. Find the 
amount of his tax bill. 

$8,000. 00 4- $4,000. 00 = $12,000. 00. 

$12,000. 00= 12 thousand dollars. 

12 times $14.10 = |l^<^.*i^, ^xo^e-T^j \-'a.'?w. 

|169.20 + $2.00 = Ul\.'iQAo^'^^^^^^'^* 
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n. A tax of $125. 00 was paid on a piece of property, the rate 

being $12. 50. Find the valuation of the property. 

$12. 50=»tax on one thousand dollars. 

$125. 00-7- $12. 50= 10 times. 

Therefore $125. 00 = tax on ten thousand dollars. 

$10,000, Ans. 

in. When a tax of $180.00 is paid on property assessed for 

$15,000.00, what is the tax rate per thousand? Per hundred? 

Per dollar? 

$15,000. 00= 15 thousand dollars. 

$180. 00-7-15 = $12. 00. 

$12. 00 on a thousand. 

$1 . 20 on a hundred )• Ans. 

$0,012 on a dollar 

Written Exercises 

Find the amount of the tax bill in each of the following cases : 

1 Personal property $2,000; real estate $6,000; rate $12.70; 
one poll tax of $2.00. 

2 Personal property $1,275; real estate $3,000; rate $10.40; 
one poll tax of $2. 00. 

3 Personal property $15,000; real estate $12,500; rate $18. 60; 
one poll tax of $2. 00. 

4 Personal property $7,250; real estate $4,300; rate $13.50; 
one poll tax of $2. 00. 

5 Personal property $675; real estate $2,500; rate $16.20; 
one poll tax of $2.00. 

6 Personal property $2,300; real estate $5,600; rate $14.80; 
one poll tax of $2.00. 

7 What is the tax on a piece of property valued at $4,750, 
taxed on } of the valuation, at $10. 70 on a thousand? 

Find the valuation in the following cases: 

8 Tax bill $62. 54; rate $14. 75. 

9 Tax bill $50. 40; rate $11 . 20. 
10 Tax bill $118.56; rate $15.60. 

II Tax bill $47.88; rate $17 10. 
i^ Tax bill $67.58; rate $13.25. 
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Find the tax rate per thousand in the following cases; 

13 Tax bill $80.00, valuation $6,400. 

14 Tax bill $82. 36, valuation $5,800. 

15 Tax bill $247. 95, valuation $14,500. 

/ 

PERCENTAGE— STOCKS AND BONDS 

Unless otherwise stated, the .par value of a share of stock is $100. 

When bought or sold at a premium, a share is bought and sold 
for more than $100. 

When bought or sold- at a discount, a share is bought or sold 
for less than $100. 

Brokerage is a commission charged by the broker for buying 
or selling stock. Brokerage increases the cost to the one for whom 
the broker buys, and decreases the proceeds for the one for whom 
the broker sells. Brokerage is always computed on the par value. 

**U. S. 6s at 108" means that these United States bonds are 
valued at $108 per $100 share, and that they are paying dividends 
of 6% of the par value each year. 

The dividend on a share of the above is $6 each year. The 
share costs $108; hence less than 6% is realized. The dividend 
is xJy of the investment each year, or yfy of 100%, which is 6f%. 

Illustrations: 

L Find the cost of 14 shares of railroad stock bought at $861 

brokerage i%. 

Each share cost $85 J. 

14 times $85J = $1,193. 50, Ans. 

n. Find the cost of 40 U. S. bonds, bought at 10% premium, 

brokerage being J%. 

$100 = par value. 

10% premium = $10 premium. 

$110 = value per share. 

$110]= cost per s\\are \Tve\u^vt\^\i'tO&ex^'?^. 

4Q times $110^g«%4 40^, Kx^s. 
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in. Find the amount received for 80 shares of mining stock 
which was sold at 12% discotmt, brokerage being J%, 

$100 = par value. 

12% discount = $12 discount. 

$88 = value per share. 

$88 — $i = $87i, proceeds of one share. 

80 times $87} = $7,020, Ans. 

IV. When stock is bought at 82 and sold at 102, wl^t is the 
gain on 20 shares? 

$102 -$82 = $20, gain per share. 

20 times $20 = $400, Ans. 

V Which pay better, 6s at 109 or 4s at 80? 

Each share of 4s pays $4 per year. 

Each share of 6s pays $6 per year. 

$6 = Tj^of $109. 

y^^ of 100% = 5/^\%, rate paid by first. 

4%= A of $80. 

^ of 100% = 5%, rate paid by the second 

6s at 109 pay a higher rate, Ans. 

Written Exercises 

1 Find the cost of 25 shares of N. Y., N. H. & H. R. R. at 197, 
brokerage i, 

2 Find the cost of 16 Am. Tel. & Tel. Co. at 137}, brokerage J. 

3 How much must I pay for 138 shares that are selling at a 
premium of 32%, brokerage being J? 

4 How much do I gain on 186 shares of stock, which I buy at 
a discount of 4%, and sell at a premium of 5%, paying my broker 
J for buying, dnd J for selling? 

5 What is the income upon 1836 Atchison 4s? 

6 If my annual income upon Chi. & West Michigan 6s is 
$1350, how many shares do I own? 

7 Which is the better investment, and how much better, 
CIu. & West Michigan 5s bought at 98 or Mexican Central 4s bought 

at 78? 






PERCENTAGE 187 

8 How much must I pay for American Bell Tel. 4s at 98, 
brokerage i, that my annual income may be $1,164? 

9 A man invested $40,150.50 in stock at 94, brokerage J. 
How many shares did he buy? 

10 Bought 1,124 shares at 98 and sold them at 95, paying } 
brokerage on each transaction. Find my loss. 

11 If iMnvest $169,081 in Atchison 4s at 101, brokerage J 
what will be my annual income? '^[ '■'"' ' 

12 How much money must be invested in 8% stock at 121}^ 
brokerage J, to secure an income of $6,576? 

13 If Mr. Stoddard sold 342 6% bonds at 96 and invested the 
proceeds in 7% bonds at 108, how much did he increase his income? 

14 Mr. Hale sold 270 acres of land at $82.00 an acre and in- 
vested the proceeds in 4% stock at 90. What is his annual income? 

15 Which is the tetter investment and how much better, 
$36,560 in 6% stock at 114, brokerage }, or the same amount in 
3% stock at 57, brokerage J? 
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SUBTRACTION OF DATES 

I. Find the time between July 10, 1905 and Dec. 21, 1906 

(a) From July 10, 1905 to July 10, 1906 = 1 yr. 

(b) From July 10, 1906 to Dec. 10, 1906 « 5 mo, 

(c) From Dec. 10, 1906 to Dec. 21, 1906«11 da. 
1 yr. 6 mo. 11 da., Ans. 

n. Find the time between Sept. 5, 1900 and Mar. 1, 1904. 

(a) From Sept. 5, 1900 to Sept. 5, 1903 =•3 yr. 

(b) From Sept. 5, 1903 to Feb. 5, 1904 = 6 mo. 

(c) From Feb. 5, 1904 to Mar. 1, 1904 = 25 da. 
3 yr. 5 mo. 25 da., Ans. 

(Years divisible by 4 and not by 100; also years divisible by 
400, are leap years, giving 29 days to February.) 

Written Exercises 

1 Find the time between Sept. 3, 1874 and Dec. 12, 1892. 

2 Find the time between Oct. 14, 1876 and Nov. 30, 1879. 

3 Find the time between Apr. 19, 1861 and July 4, 1876. 

4 Find the time between May 31, 1895 and Jan. 1. 1904. 

5 Find the time between Dec. 5, 1845 and Aug. 12, 1860. 

6 Find the time between Sept. 12, 1789 and June 14, 1906. 

7 Find the time between Dec. 20, 1620 and July 4, 1776. 

8 Find the time between Feb. 22, 1732 and Dec. 14, 1799. 

9 Find the time between June 7, 1893 and Jan. 1, 1905. 
10 Find the time between Jan. 8, 1906 and May 1, 1906. 
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PERCENTAGE— INTEREST 

Interest is money paid for the use of money. 

The principal is the number of dollars for the use of which 
interest is paid. 

The rate is the number of per cent for each year's use. 

The time is the number of years, months, or days, for which 
interest is paid. 

The amount is the sum of the principal and the interest. 

SIMPLE INTEREST 

In simple interest, a year is considered as 360 days and a 
month is considered as 30 days. 

Illustrations : 

Int. on $1 . 00 for 1 year at 6% = $0. 06. 

Int. on $1.00 for 2 mo. at 6% = 8} of $0.06 = 10.01. 

Int. on $1. 00 for 20 mo. at 6% «$0. 10. 

Int on $500. 00 for 1 year at 6% = $30. 00. 

Int. on $500.00 for 2 mo. at 6%«= J of $30. 00 = $5. 00. 

Int. on $500.00 for 20 mo. at 6% = $50. 00. 

Int. on $112.00 for 1 year at 6% = $6. 72. 

Int. on $112.00 for 2 mo. at 6% = J of $6. 72 = $1.12. 

Int. on $112.00 for 20 mo. at 6% = $11. 20. 

Observe that in each case the interest for 20 mo. at 6% is 
^ of the principal. The interest on any principal for 20 mo. at 
6% is iV of it. iV may be found most easily by moving the decimal 
point one place toward the left. 

Written Exercises 

1 Find the interest on $800. 00 for 20 mo. at 6%. 

2 Find the interest on $560. 00 for 1 yr. 8 mo. at 6%. 

3 Find the interest on $490. 00 for 3 yr. 4 mo. at 6%. 

4 Find the interest on $255. 00 for 5 yr. at 6%. 

5 Find the interest on S394.00 lot 1 ^x. ^ tcvc^. -aX ^^<i 

6 Find the interest ©n $6S5 . 00 lor \ ^x , 7. Twa. %x\. ^^q 
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7 Find the interest on $295. 00 for 2 jrr. 1 mo. at 6%. 

8 Find the interest on $436. 00 for 2 jrr. 11 mo. at 6%. 

9 Find the interest on $434. 65 for 3 yr. 9 mo. at 6%. 
10 Find the interest on $435. 12 for 10 mo. at 6%. 

Int. on $1 . 00 for 20 mo. at 6% « $0. 10. 
Int. on $500. 00 for 20 mo. at 6% = $50. 00. 
Int. on $112.00 for 20 mo. at 6% = $11.20. 
Int. on $1.00 for 2 mo. at 6% = $0.01. 
Int. on $500. 00 for 2 mo. at 6% = $5. 00. 
Int. on $112.00 for 2 mo. at 6% = $1.12. 

Observe that in each case the interest for 2 mo. at 6% is y^ 
of the principal. The interest on any principal for 2 mo. at 6% 
is jj^ of it. jiu n^ay be most easily found by moving the decimal 
point two places toward the left. 

Written Exercises 

1 Find the interest on $600. 00 for 2 mo. at 6%. 

2 Find the interest on $435. 00 for 2 mo. at 6%. 

3 Find the interest on $897. 00 for 2 mo. at 6%. 

4 Find the interest on $14. 00 for 2 mo. at 6%. 

5 Find the interest on $27. 80 for 4 mo. at 6%. 

6 Find the interest on $87. 45 for 6 mo. at 6%. 

7 Find the interest on $85. 42 for 8 mo. at 6%. 

8 Find the interest on $43. 45 for 9 mo. at 6%. 

9 Find the interest on $500. 00 for 14 mo. at 6%. 
ID Find the interest on $384. 50 for 17 mo. at 6%. 

Int. on $1.00 for 2 mo. or 60 da. at 6% = $0.01. 
Int. on $500. 00 for 2 mo. or 60 da. at 6% = $5. 00. 
Int. on $112.00 for 2 mo. or 60 da. at 6% = $1. 12. 
Int. on $1.00 for 6 da. at 6% = $0,001. 
Int. on $500. 00 for 6 da. at 6% = $0. 50. 
Int. on $112,00 for 6 da. at 6% = $0,112. 

Observe that in each case the interest for 6 days at 6% is 
Tijiru- of the principal. The interest on any principal for 6 days at 
d% is ytfW of it. y^ViTT rnay be most casWy lowtid by taoving the 
decimal point three places toward the \eit. 
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Written Exercises 

1 Find the interest on $630. 00 for 6 da. at 6%. 

2 Find the interest on $434. 00 for 6 da. at 6%. 

3 Find the interest on $297. 00 for 6 da. at 6%. 

4 Find the interest on $348. 00 for 12 da. at 6%. 

5 Find the interest on $276. 00 for 18 da. at 6%. 

6 Find the interest on $426. 00 for 24 da. at 6%. 

7 Find the interest on $216. 00 for 9 da. at 6%. 

8 Find the interest on $45. 00 for 8 da. at 6%. 

9 Find the interest on $300. 00 for 7 da. at 6%. 
lo Find the interest on $36.00 for 11 da. at 6%. 

n. Find the interest on $648. 00 for 1 yr. 8 mo. 6 da. at 6%. 

1 yr. 8 mo. — 20 mo. 

Int. on $648.00 for 20 mo. at 6% -$64. 80 
Int. on $648. 00 for 6 da. at 6% - .548 

$65.348-$66.36, 

Ans 

in. Find the interest on $314. 50 for 2 yr. 2 mo. 2 da. at 6%. 

2 yr. 2 mo. « 26 mo. 

Int. on $314. 60 for 20 mo. at 6% = $31 . 45 

(Int. on $314. 50 for 2 mo. at 6%) = 
$3,146. 

Int. on $314. 60 for 6mo. at6%- 9.435 

(Int. on $314.50 for, 6 da. at 6%)- 
$0.3145. 

Int. on $314. 60 for 2 da. at 6% = ^048 

$40. 9898== $40. 99, 

Ans. 

When interest at a rate other than 6% is to be found, first 
find it at 6% and then from that result compute the interest at 
the required rate. 

niiistrations: 

I. Find the interest on $500. 00 for 2 yr. 6 mo. at 3%. 

Int. on $500.00 for 2 yr. 6 mo. at ^7o=Vl^-^'^- 
Int. on 1500. 00 for 2 yr. ^ mo. a\, ^%=\ ^"^ >A^ '^''t^^^ 

%Yl .o>^^ 3cSA>S» 
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n. Find the interest on $300. 00 for l -^r. 8 mo. at 9%. 

Int. on $300. 00 for 1 yr. 8 mo. at 6% = $30. 00 
Int. on $300.00 for 1 yr. 8 mo. at 3% = $15. 00 

(6% + 3% = 9%) iSOo:Ans. 

Suggestions : 

1 %=iof 6% 3 % = iof 6% 7 % = Jof 6% 
li%=iof 6% 4 %-Sof6% 7i% = Jof 6% 
li%=J of 6% 4i%=} of 6% 8 %=^ of 6% 

2 % =i of 6% 5 % =t of 6% 9 % =i of 6% 

The amount equals the sum of the principal and the interest 

Illustration : 

I. Find the amount of $560.00 on interest at 4}% from Feb 

8, 1906 to Oct. 12, 1906. 

Time from Feb. 8, 1906 to Oct. 12, 1906 = 8 mo. 4 da. 

Int. on $560.00 for 8 mo. 4 da. at 4i% = $17.08. 

$660. 00 + $17. 08 = $577. 08, Ans. 

Written Exercises 

1 Find the interest on $320. 00 for 1 yr. 8 mo. at 6%. 

2 Find the interest on $638. 00 for 2 yr. 4 mo. at 6%. 

3 Find the interest on $1273. 00 for 3 yr. 2 mo. 12 da. at 6%. 

4 Find the interest on $176. 00 for 2 yr. 1 mo. 18 da. at 5%. 

5 Find the interest on $2,816. 00 for 6 yr. 3 mo. 24 da. at 4% 

6 Find the interest on $372. 00 for 5 yr. 2 mo. 6 da. at 7%. 

7 Find the interest on $138.40 for 4 yr. 5 mo. 15 da. at 8%. 
- 8 Find the interest on $936. 20 for 3 yr. 9 mo. 21 da. at 4%. 

9 Find the interest on $1,004. 00 for 4 yr. 3 mo. 10 da. at 6% 

ID Find the interest on $3,816.00 for 8 yr. 6 mo. 20 da. at 5% 

11 Find the interest on $982. 24 for 1 yr. 3 mo. 25 da. at 3%. 

12 Find the interest on $1,764. 15 for 4 mo. 8 da. at 4i%. 

13 Find the interest on $246.00 for 9 mo. 3 da. at 8%. 

14 Find the interest on $12,450.00 for 1 yr. 2 mo. 7 da. at 7%. 

15 Find the interest on $376. 43 for 4 yr. 6 mo. 15 da. at 6%. 
z6 Find the interest on $125.00 for 3 yr. 5 mo. 17 da. at 4%. 

rr Find the interest on $2,750.00 lot 5 yt, \ mo. we^a-.^X. \\^q. 
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i8 Find the interest on $138. 00 for 12 yr. 6 mo. 12 da. at 3}%. 

19 Find the interest on $563. 25 for 16 yr. 8 mo. at 7%. 

20 Find the interest on $143. 17 for 9 yr. 7 mo. 10 da. at 6%. 

21 Find the amount of $425. 00 for 8 yr. 4 mo. at 5%. 

22 Find the amotmt of $1,076. 50 for 2 yr. 3 mo. 16 da. at 6}%. 

23 Find the amount of $416. 94 for 5 yr. 1 mo. 15 da. at 6%. 

24 Find the amount of $1,200. 00 for 2 yr. 6 mo. 18 da. at 4%. 

25 Find the amount of $9,863. 12 for 4 yr. 7 mo. 6 da. at 2%. 

26 Find the interest of $864.30 from Jan. 10, 1906 to May 16, 
1908 at 6%. 

27 Find the interest of $1,764.00 from Feb. 14, 1906 to July 
17, 1907 at 7%. 

28 Find the interest of $398.25 from July 10, 1902 to Jan. 1 
1906 at 4%. 

29 Find the interest of $416.38 from May 19, 1904 to Mar. 1, 
1906 at 4i%. 

30 Find the interest of $1,923.00 from Aug. 16, 1906 to Mar. 
9, 1907 at 6%. 

To find the rate 
Illustration: 

I. At what rate will $536 . 00 gain $40 . 736 in 2 yr. 6 mo. 1 2 da. ? 

(Find the interest at 1%.) 

Int. on $636. 00 for 2 yr. 6 mo. 12 da. at 1% = $13. 678}. 
$40. 736-r- 13. 578§ -= 3 times. 
Therefore 3%, Ans. 

To find the time 
niustration: 

I. In what time will $455. 00 gain $45. 955 at 6% 

(Find the interest for 1 yr.) 
Interest on $455.00 for 1 yr. at 6% = $27. 30. 

$46. 965-!- $27. 30= 12 i'i times, therefore mii yr 
IJJJof 12 mo. = 8.,% mo. 
AV of 30 da. « 6 da. 
I yr. 8 mo. 6 da., Ans. 
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To find the principal 
Illustration: 

I. How many dollars on interest at 4i% will gain $26.25 in 

1 yr. 2 mo.? 

(Find the interest on $1.00.) 

Int. on $1.'00 for 1 yr. 2 mo. at 4i% =$0.0526. 
$26 . 25-J- $0 . 0525 = 500 times. 
Therefore $500. 00, Ans. 



Illustration 

I. How many dollars on interest at 7}% will amount to 

$458.15 in 6 mo. 18 da. 

(Find the amount of $1 . 00.) 

Amt. of $1.00 for 6 mo. 18 da. at 7i% = $1.04126. 
$458 . 1 5^ $ 1 . 04 1 25 = 440 times. 
Therefore $440.00, Ans. 

Written Exercises 

1 At what rate will $1,600.00 gain $12.00 in 1 mo. 15 da.? 

2 At what rate will $1,200.00 gain $164.40 in 2 3rr. 3 mo 
12 da.? 

3 At what rate will $660. 00 gain $52. 47 in 1 yr. 9 mo. 6 da.? 

4 At what rate will $1,860.00 amount to $2,146.44 in 2 jrr 
6 mo. 24 da.? 

5 At what rate will $425. 00 amount to $463. 25 in 1 yr. 9 mo. 
18 da.? 

6 In what time will $480. 00 gain $79. 20 at 6%? 

7 In what time will $1,360. 00 gain $142. 80 at 5%? 

8 In what time will $1,260. 00 gain $81. 90 at 5%? 

9 In what time will $330. 00 amount to $358. 38 at 4%? 

10 In what time will $1,500. 00 amount to $1,581.00 at 4}%? 

ji \Yhat principal at 4% will gain $5. 875 in 2 yr. 4 mo. 6 da.? 

12 What principal at 6% will -gam ^54.81 in 5 yr. 27 da.? 

^3 What principal at 5% will gam ^'2.^^.1^m\yt. \Tw:>.^^a.X 
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14 What principal at 5% will gain $265. 30 in 8 mo. 12 da.? 

15 What principal at 3% will gain $275. 48 in 7 mo. 3 da.? 

16 What principal at 6% will amount to $594. 81 in 1 yr. 8 mo. 
9 da.? 

17 What principal at 5% will amount to $551. 00 in 3 yr. 2 mo. 
12 da.? 

18 What principal at 4i% will amount to $535.05 in 4 yr. 2 
mo. 12 da.? 

19 What principal at 7% will amount to $876. 60 in 4 yr. 5 mo. 
6da.r 

20 What principal at 3% will amount to $1,234. 87 in 1 yr. 6 mo. 
18 da.? 



PERCENTAGE— ACCURATE INTEREST 

In figuring accurate interest the number of entire years, and 
the exact number of days must be used. 

(The interest need not be first found at 6%.) 

Illustrations : 

I. Find the accurate interest on $200.00 for 61 da. at 4% 

61da. = ^Vjyr. 

Int. on $200.00 for 1 yr. at 4% = $8. 00. 

Int. on $200.00 for /^ yr. at 4% = /^^ of $8.00 = 

$1.34, Ans 



11 Find the accurate interest on $300.00 from Mar. 6, 1906 

to July 6, 1906 at 5%. 

Time from Mar. 6, 1905 to Mar. 6, 1906 = 1 yr. 

Mar. 6, 1906 to July 5, 1906 = 

Remaining number of days in Mar. 25 

Apr. 30 

May 31 

June 3Q 
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Int. on $1.00 for 1 yr. at 5% = $0.05. 

Int. on $300.00 for 1 yr. at 5% = $15. 00. 

121 days = J2|yr. 

Int. on $300.00for Jli yr. at 5% = JH of $15. 00 = $4. 97. 

$15.00 + $4.97 = $19.97, Ans. 



Written Exercises 

1 Find the accurate interest on $836. 00 for 3 mo. 15 da. at 6%. 

2 Find the accurate interest on $12. 64 for 9 da. at 8%. 

3 Find the accurate interest on $138. 90 for 1 yr. 2 mo. 10 da. 

at 5%. 

4 Find the accurate interest on $415 . 00 for 4 mo. 20 da. at 4i%. 

5 Find the accurate interest on $1,724. 60 for 1 yr. 3 mo. 18 da. 

at 3%. 

6 Find the accurate interest on $318.00 from Jan. 14, 1902 
to July 16, 1902 at 6%. 

7 Find the accurate interest on $92.00 from Feb. 13, 1905 to 
Oct. 6, 1905 at 4%. 

8 Find the accurate interest on $1,324.00 from May 18, 1904 
to Sept. 6, 1905 at 5%. 

9 Find the accurate interest on $268.75 from July 26, 1906 
to Mar. 10, 1907 at 4%. 

lo Find the accurate interest on $1,390.00 from Apr. 16, 1904 
to Mar. 1, 1906 at 3%. 



PERCENTAGE— COMPOUND INTEREST 

Compound Interest is interest computed upon the principal 
and unpaid interest at stated intervals. 

Whenever interest is compounded, the amount due at that 
time is the principal upon which the interest for the succeeding 
period of time is figured. 

Interest is compounded annually utiVes^ o\,\verN\^^ ^\."aX^^» 
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Illustrations : 

I. Find the compound int*;rest on $500.00 for 2 yr. 6 mo. 

15 da at 4%. 

Int. on $500.00 for 1 yr. at 4% = $20. 00. 

Amount due at end of ftrst year, $520.00. 

Int. on $520. 00 for 1 yr. at 4% = $20. 80. 

Amount due at end of second yr., $540. 80. 

Int. on $540.80 for 6 mo. 15 da. at 4% = $11.72. 

Amount due at the end of 2 yr. 6 mo. 15 da. = $552. 52. 

$552. 52 -$500. 00 = $52. 52, Ans. 

n. Find the compound interest on $350.00 for 1 yr. 9 mo 

at 6% compounded semi-annually. 

Int. on $350. 00 for 6 mo. at 6% = $10. 50. 
Amount due at end of first half year, $360. 50. 
Int. on $360. 50 for 6 mo. at 6% = $10. 82. 
Amount due at end of second half year, $371. 32. 
Int. on $371. 32 for 6 mo. at 6% = $11. 14. 
Amount due at end of third half year, $382. 46. 
Int. on $382. 46 for 3 mo. at 6% = $5. 74. 
Amount due at end of 1 yr. 9 mo., $388. 20. 
$388.20-$350.00-$38.20. Ans. 



Written Exercises 

1 Find the compound interest on $1,200.00 at 6% for 1 yr 
8 mo. 12 da. 

2 Find the compound interest on $436.00 at 4% for 2 yr. 4 
mo. 18 da. 

3 Find the compound interest on $815.00 at 5% for 3 yr. 9 
mo. 6 da. 

4 Find the compound interest on $126.00 at 7% for 4 yr. 1 
mo. 15 da. 

5 Find the compound interest on $539. 00 at 3% for 5 yr. 3 mo. 

6 Find the compound interest on %\*i%.T>Q '«i\. ^*7o ^^^ ^^. V^ 
zno. 20 da. 
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7 Find the compound interest on $1,876.00 at 8% for 4 yr. 
2 mo. 1 da. 

8 Find the compound interest on $1,000.00 at 5% for 1 yr. 7 
mo. (semi-annually). 

9 Find the compound interest on $1,600.00 at 4% for 2 yr. 
2 mo. 6 da. (semi-annually). 

10 Find the compound interest on $486.00 at 4i% for 2 yr. 8 
mo. 21 da. (semi-annually). 

11 Find the compound interest on $916.00 at 3i% for 1 yr. 9 
mo. 16 da. (semi-annually). 

12 Find the compound interest on $1,125.00 at 4% for 9 mo 
15 da. (quarterly). 

13 Find the compound interest on $2,000.00 at 7% for 11 mo 
4 da. (quarterly). 

14 Find the compound interest on $3,600.00 at 5% for 1 yr. 
4 mo. 18 da. (quarterly). 

15 Find the compound interest on $1,423.00 at 6% for 1 yr. 7 
mo. 4 da. (quarterly). 
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COMMERCIAL PAPER— BILLS 

Illustrations : 

I. On Jan. 8, 1906, J. A. Small & Co., wholesale lumber dealers 

of Kansas City, Mo., sold to H. O. Whitner, a contractor, the following 
amount of lumber: 3000 ft. hard pine board sat $22. 00; 5 J thousand 
shingles at $4.00; 300 ft. of oak at $48.00. On Feb. 12, 1906, 
Whitner sent Small & Co. his check for $100.00. On April 14, 1906, 
Whitner bought of Small & Co., 14,000 ft. hemlock boards at $17.00. 
Make out a statement of the account as taken from the books of 
J. A. Small & Co., on May 1, 1906, and receipt it. 



H. O. Whitner. 

To J. A. Small & Co.. Dr., 



1906 
Jan. 


8 


Apr. 


14 


Feb. 


12 



3.000 ft. hard pise boarda 

5^ M ahinjj^ 

300 ft. oak 

14.000 ft. hooolock boardj 



Credit 
By dieek 



Kansas City, Mo., May 1, 1906. 



122.00 
4 00 
48.00 ' 
17.00 ' 


Pm 00. 
22 (t() 
14 40 

23% 00 


1 

i 

340 40 

KiO 00 
1240 40 



Received payment. 

May 1, 1906, 

J A. Small 8c Co, 



BL On May 1, 1901, Frfrd Albers, a com rr. lesion rr.r-r': h/int, ow<^ 

Samuel Jones on account $249. 16. May 3. Jor.^;s s/:r.t Al^^^-rs fi.HffO 
poimds of beef, which he sold at 9e y^r ^j-rA, cr^rf^^T.;^ \% rj^/rr,' 
mission. May 8. Albers sold Jor.^rs 7.S h^a/i of 'js^w'.tz -wf-i^^hir.j^ 
95,840 pounds at $5.30 p^;r 100 p^>--r.ds. May \c, AlV,n v.Id for 
Jones 2,000 bushels of corr. a', ^Of p^;r vj-^r.'-; ''T.k.ry^.r.'ji V'\ ^r,rr.- 
mission and 150. 00 sv^r^?*: W^y 24 J-.r."^ ':x/y^:.\ of A!V,ri 12 %00 
feet of lumber at $14.00 t^r tho-.vir.-'I ,\fiv 2'". A!Vr-% r-r/i.-fi 
from Jones a note for I^/jO 00 M.^/ 31 J'-.r.- -. v^; I ^ 'Ir^f*. 'ir^Tar. 
on him bv Albers for $'00 00 .\r-^>r: ir. I'-'.-./yo' ^'>-v.^r.* of 
the above accoor.t s.^ :•. -r.-.:^ '^'.y^' 'AVcr.r. -r-.r:. *.'-^-. - f s'.iy, -V 
Joneg; make a proc^r r.-^.: "/ './r^. \:.:, -^j ::::'..'•. -v'."- .- .-.--*, *.^ rw- 
tlie iMOaace doe /tirut I IVj; 
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IN ACCOUNT WITH Sa^iiuel Jor 











.f>^ -iiii; ^,/^, .,^3; — ^ v^* j^r- 


1 




H 




- 












»*c>. 



Wntteii ExerdscB 
I On May 1, 1906, Henry M. Smith bought of J. C. Hill & Co., 
5 lb. lard at \2\i\ 1 lb. crackers, 13(t; I box soap, 17.25; 1 lb. 
fig bars, 10^; May 5, 2 lb. salt iish at 14#; 2 cans salmon at 16iE; 

' * ■ ' ' May 10, 2 lb. crackers 

May 12, 21b. coffee a1 
Make out and receipt the bill. 
I James G. Harris bought of Thomas Higgins: May 10, 1906, 
1 floor poHshing brush, $2.50; 1 lb. floor wax, S0#; 30 ft. J' rope, 
(9 lb.) at 16* a lb, ; 45 ft. wire screening at 2J# aft.; pkg. tacks, 
S#; ! lb. brads, 8^, Make out and receipt the bill. 
3 Thomas G. West, to Eldridge & Sons, Dr, June 1, 1902, 
1 bedstezid. 314.2!; I bureau, 822.75; 1 stove, %W.Tti-, V VaM^e., 
f-'J.^.-,; i doz. chaim, $15.00] 1 desk, 53V ,S0, \\iooV(:a.^.\«.w:i 
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1 table, $30.20. July 1, cash on account, $50.00. Aug. 1 the bill 
was paid in full. Find the amount of the bill. Make out and 
receipt the bill. 

4 Charles S. Downey bought of S. S. Pierce Co., May 1, 1906, 
3 lb. box fish, 48^; 1 lb. walnuts, 18^; J lb. tea, 13^; 1 yeast cake, 
2^; May 5, 1 pkg. Force, 15^; i lb. salted nuts, 35^; May 9, 1 lb. 
chocolates, 70^; May 10, 1 bottle olives, 11^; 1 pkg. dried beef, 
15^; 1 lb. crackers, 10^; 2 pkgs. gelatine, 25^; 10 lb. sugar, 6U^; 
On May 12 he returned 6 bottles for which he was credited 2^ each. 
Make out and receipt the bill. 

5 On Mar. 24, Geo. E. Raymond bought of the Schoenhof 
Book Co. 35 copies of Hill's French Dictionary at 25^ each. On 
April 7, he bought 35 more copies of the same book. On May 11 
he returned 14 copies. Make out and receipt the bill. 



Due BUI 

$600.00. New Orleans, La., June 16, 190f 

Due James F. Holmes six hundred dollars in cash or in goodi 
at our stores. 

Adams & Ames 



Order 

L Savannah, Ga., April 11, 1906. 

Please deliver to J. O. Hamlins or order, 

1 hhd. molasses, 
500 lb. sugar, 
and charge the same to our account 

A. B. Chadwicks & Co. 



BL Cleveland, Ohio, June 8. 1906 

Please pay J. O. Hamlins sixty dollars atvd cV^a.-t't^ "Ockst ^acKv^ 
to our account. 



COUKEHCIAL PAPER 
Indorsement of Bank Check 

ludoraement la FulL IndorKmeiit In BUnk. 








diould bewritlSDOn the bock sde of the left hand end. 

DRAFTS 
Sight Draft 





3 Promissory, Time, Non-Negotiable, Interest-Bearing, 
1100^^, Austin, Tex., May 12. IMS- 
One year from date, for value received, I promise to pay S, W 

White one hundred dollars with interest at six per cent, 

W. H. Holmers. 

4 Promissory, Time, Negotiable, Non-Interest-Bearing, Wit- 

8246AV Seattle, Wash., May 12, 1906. 

Sixty daj^ after date, for value received, we jointly and 
severally promise to pay to the order of T. H. Jameson two hundred 
forty-six and ^i^ dollars, 

H. W, Brown, 
J. A. Armes, 
Witness, C. G. Bisbem. 

Indorsement of Votes 

sement of Paymeot. 
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PERCENTAGE— BAI^ DISCOUNT 

The holder of a negotiable note may sell the same before it 
becomes due. This is usually done at banks, where a certain 
amount is deducted from the amount due at the maturity of the 
note. The amount deducted is the simple interest on the amount 
due at maturity for the time the bank is to hold the note, at the 
rate agreed upon when the note is sold, and this is called the bank 
discount. 

The "Term of Discount" is the time that the note is to be held 
by the purchaser. It is the time from the day of discount to the 
day of maturity. In finding the term of discount, count exact 
days, not months and days. 

Bank Discount is simple interest computed upon the amount 
due at maturity for the term of discotmt at the rate agreed upon. 

The Proceeds is the amount received for the note when it is 
sold, or the value of the note at maturity less the discount. 

Blustrations: 

L T. H. Jameson discounts his note (see page 1 54, note number 

4), on June 12 at 4%. 

Find the bank discount and the proceeds. 

The day of maturity is July 11. 

Time from June 12 to July 11 = 29 da. 

Int. on $246. 81 for 29 da. at 4% = $0. 80, bank discount 

Ans 

$246. 81 -SO. 80 = $246. 01, Proceeds, Ans. 

n. C. G. Quinley & Co. discount their note, (see page 1 54, note 

number 2), at the Merchants' National Bank, on July 14, at 6%. 
Find the bank discount and the proceeds. 

Int. on $400. 60 for 6 mo. at 4% = $8. 01. 

Amt. due at maturity, $408.61. 

Time from July 14 to day of maturity (Nov. 12) = 

121 da. = 4 mo. I da.. 

Int. on $408. 61 for 4 mo. 1 da. a\. ^^o=%'^.'IV.'^^'^^^^- 

$408. 61— $8. 24 «= $400.^7, Ptoccicds, M\s». 
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Written Exercises 
Find the Bank Discount and Proceeds: 





Face 




Date 


Time 


Day of 

Discount 


Rate of 
Discount 


I 


$300.00 


Jan. 


16, 1904 


6 mo. 


May 


1 


6% 


2 


$450.00 


Apr. 


21, 1902 


5 mo. 


June 


14 


7% 


3 


$176.00 


July 


14, 1905 


• lyr. 


Dec. 


7 


6% 


4 


$380.00 


May 


1, 1906 


4 mo. 


May 


19 


5% 


5 


$124.50 


June 


I 18, 1906 


5 mo. 


Aug. 


5 


5J% 


6 


$45.00 


Nov. 


17, 1905 


3 mo. 


Nov. 


23 


5% 


7 


$960.00 


Apr. 


14, 1901 


4 mo. 


Apr. 


14 


44% 


8 


$1,876.00 


Aug. 


18, 1903 


4 mo. 


Oct. 


11 


6% 


9 


$426.00 


Dec. 


13. 1904 


90 da. 


Dec. 


26 


8% 


lO 


$1,740.00 


Oct. 


10, 1905 


60 da. 


Oct. 


10 


7% 




Face 


Rate of 
Interest 


Date 


Time 


Date of Discount Rate 


II 


$197.00 


6% 


July 1, ] 


1905 6 mo. 


Sept 


. 15 


7% 


12 


$418.00 


5% 


Feb. 16, ] 


L906 4 mo. 


Apr. 


10 


6% 


13 


$365.00 


7% 


Sept. 21,1905 3 mo. 


Oct. 


28 


6% 


14 


$1,000.00 


5% 


Aug. 13, ] 


1906 4 mo. 


Aug 


. 18 


5i% 


15 


$840.00 


6%- 


Nov. 10, ] 


L906 6 mo. 


Mar. 


. 22 


7% 



PARTIAL PAYMENTS 

Persons owing notes often wish to pay a part of the amount 
owed before it is due, that the principal upon which they are 
paying interest may be reduced. 

When these part payments are made, they are indorsed on 
the back of the note. When the note is settled, the amount of the 
indorsement is subtracted from the amount due (including interest) 
at the time of indorsement. 

Some notes are so worded that part payments become due at 
stated intervals. 

Illustration : 

I. Mr. Holmer's note on page 154 was indorsed as follows: 

July 12, 1906, $20.00; Jan. 5, 1907, $50.00. How much was due 
Afay 12, 1907? 
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Time from date of note to July 12, 1906 = 2 mo. 

Int. on face of note $100. 00 for 2 mo. at given rate, 

(6%) = $1.00. 

Amt. due July 12, 1906 = $100. 00 + $1.00 = $101. 00 
Payment 20.00 

Amt. due after payment $81 . 00 

Time from July 12, 1906 to Jan. 5, 1907 = 5 mo. 24 da. 

Int. on $81.00 for 5 mo. 24 da. at 6% = $2. 35. 

Amt. due Jan. 5, 1907 = $81.00 + $2. 35 = $83. 35 

Pa)mient 50.00 

Amt. due after payment $33. 35 

Time from Jan. 5, 1907 to May 12, 1907 = 4 mo. 7 da. 

Int. on $33. 35 for 4 mo. 7 da. at 6% = $0. 71. 

Amt. due May 12, 1907 = $33. 35+ $0.71 = $34. 06 Ans 



Written Exercises 

1 Jan. 10, 1900, A borrowed $500.00 of B, agreeing to pay 
interest at the rate of 6%. Nov. 13, 1906 he paid $300; Jan. 1, 
1907, he paid $100.00. Find the amount due Jan. 1, 1908. 

2 May 31, 1898, Mr. Batcheldcr borrowed $1,200.00 of Mr 
Allen, promising to pay 5% interest. Jan. 18, 1899, he paid $800. 00. 
July 31, 1900, he paid $400.00. Find the amount unpaid and due 
July 1, 1902. 

3 On Feb. 15, 1899, Mr. Randall bought of Mr. Littlefield on 
credit a bill of goods amounting to $720. 00, agreeing to pay interest 
at 4%. On Jan. 1, 1900, he paid $325.00 and on April 20, 1901 
he paid $375.00. Find the amount due Jan. 1, 1902. 

4 Borrowed $960.00 Feb. 13, 1903. Paid $100.00 Oct. 2, 
1903; $200.00, July 1. 1904. Find the amount still unpaid Jan. 1, 
1905. Interest at 5i%. 

5 Sept. 18, 1905, a man bought a horse for S322.00, paying 
$150. 00 cash, and giving a note for the balance, with interest at 7%. 
Paid $50.00, Jan. 28, 1906, and the balatvect ^l-ojc. \\,\.^'^'\, ^*x^^ 
the amount paid on the last date. 
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CONVERSION OF CURRENCY 



Country 


Monetary Unit 




Value 


Argentina Peso 




$0,965 


Austria-Htingary Crown 




.203 


Belgium Franc 




.193 


Bolivia Boliviano 




.393 


Brazil Milreis 




.546 


British Honduras Dollar 




1.000 


Central American States — 




.465 


Costa Rica Colon 






Guatemala 








Honduras 


Peso 




.393 


Nicaragua 


► 






. Salvador 








Chile Peso 




.365 




' Amoy 




.644 




Canton 




.642 




Chefoo 




.616 




Chin Kiang 


.629 




Fuchau 




.595 




Haikwan 


(customs) 


.655 




Hankow 




.602 


Chinese Empire Tael • 


Nankin 




.637 




Niuchwang 


.604 




Ningpo 




.619 




Peking 
Shanghai 




.628 


• 




.588 




Swatow 




.595 




Takau 




.648 




Tientsin 




.624 




' Hongkong 


.423 


Dollar " 


British 


.423 




, Mexican 


.427 


Colombia Dollar 




1.000 


Denmark Crown 




. .268 


Ecuador Sucre 




.487 


Egypt Pound (100 piastres) 


4.943 


Finland Mark 




.193 


France Franc 




.193 


German Empire Mark 




.238 


Great Britain Pound sterling 


4.866i 


Greece Drachma 




.193 


Haiti Gourde 




.965 


India Pound sterling 


4.866} 


Italy Lira 




.193 


Japan Yen 
Liberia Dollar 




.498 




1.000 


Mexico Peso 




.498 


Netherlands Florin 




.402 


Newfoundland Dollar 




1.014 


Norway 




CroYm 




,2ea 
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Panama 


Balboa 


Persia 


Kran 


Peru 


Libra 


Philippine Islands 


Peso 


Portugal 


Milreis 


Russia 


Ruble 


Spain 


Peseta 


Sweden 


Crown 


Switzerland 


Franc 


Turkey 


Piastre 


Uruguay 


Peso 


Venezuela 


Bolivar 



1.000 
.072 

4.866) 
.50 
$1,080 
.515 
.193 
.268 
.193 
.044 

1.034 
.193 

Note: The coins of cdlver standard countries are valued according to 
their contents of pure silver. 

The value of foreign currency changes from time to time. 
This is shown in tables prepared by the Director of the Mint and 
published by the government at regular intervals. 

It is not necessary to memorize the values of these units. 

In problems involving the conversion of currency, the value 
of the foreign monetary unit will probably be given. In solving 
the following problems refer to the preceding table: 

lUustrations: 

L Find the value of 487 liras in U. S. currency. 

IHra - $0,193. 
487 liras -487 times $0. 193 -$93. 99. Ans. 

n. Finish making out the following bill and find the equivalent 

amount in U. S. currency. ** 1/6 " means Is. 6 d. 1 ;£ =» 20 s. 1 s. — 
12d. 



Messrs. James & Holmes, 

To Wright & Cockbum, Dr.. 



London, England, May 23, 1907 



450 yd. linen 

200 yd. woolen cloth 

150 yd. wo(den cloth 



1/6 
3/6 

6/8 



s. 



8. 



d. 



Messrs. James & Holmes, 

To Wright & Cockbum. Dr., 



London. England, May 23, 1907 



450 3rd. linen 

200 yd. woolen cloth 

150 yd, vooieo ek>th 



1/6 
3 /ft 

5/a 



£ 
33 



IS 






'1. .. £ s. d. 

\\\ '» 
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450 times 1. s. 6 d. = 450 s. 2,700 d. 

2,700 d.=» 225 s. (2,700-r- 12). 

450 s. + 225 s. = 675 s. 

675s. = 33£, 15 s. 

200 times 3 s. 6 d. = 600 s. 1,200 d 

600 s. 1,200 d. = 35 ;£. 

150 times 5 s. 8 d. = 750 s. 1,200 d. 

750 s. 1,200 d. = 42 £. 10 s. 

111£. 5s. = lll};e. 

llli times $4.8665 = 1541.40, Ans. 

in. Change $41. 54 to Danish crowns. 

$41. 54-r- $0. 268= 155 times, therefore 155 crowns, Ans. 

Written Exercises 

I 

Paris, France, May 23, 1906 



Gcndrot, Gagn6 & Co., 

Sold to Whittier, Jones & Co., 



Marks & 
Numbers 



Descriptions 



856 yd. organdie 
314 yd. madras 



Price 



$2.45 
1.75 



Amount 



$2,097 
549 



$2646 



20 
50 



70 



Consular 
Corrections 



Note: In this invoice the amount is to be expressed in the currency of France 



Cadiz, Spain, May 28, 1906 



Cerrarot & Weyler. 

Sold to James F. Connor & Sons, 



Marks & 
Numbers 



Descriptions 



Price 



1,563 cases olives (bottled) 



/ 



S12.50 



Amount 



$19,537 



60 



Consular 
Corrections 



Note: In this invoice the amount is to be expreaaed m l\ift c\irc«ws>| ^V^^'aaco. 
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London, England, May 29, 1906. 



Coleman, Cameron & Co., Ltd., 
Sold to Asher, Holmes & Co., 



Marks & 
Numbers 



Consular 
Corrections 



No. 628 
No. 814 



Description 



1.400 yd. woolen cloth 
214^ yd. woolen cloth 



Price 


Amount 




4/6 
6/4 


815 
67 


18 


6 


382 


18 


6 



Note: In this invoice the amount is in pounds, shillings, and pence. Change 
it to U. S. currency. 



Schmidt, Diess & Co., 

Sold to Graham, Moore & Co., 



Berlin, Germany, May 21, 1906. 



Marks A 
Numbers 


Description 


Price 


Amount 


'Cf nsular 
Correct! ns 


AA141 
C24 


2 gross pen knives 
25 doz. razors 


$70.00 
48.50 


$ 120 
1.212 


00 
50 

50 








$1,352 





Notb: In this invoice the amount is to be expressed in marks and pfennigs. 



FOREIGN CURRENCY 

English 
1 2 pence — 1 shilling. 20 shillings = 1 pound — $4 . 8665 

French 
1 00 centimes = 1 franc = $0,193 

German 
1 00 pfennige » 1 mark «- $0 . 238 

Italian 
100 centimes- 1 lira (plural lire) =$0. 193 

Spanish 
100 centimes — 1 peseta = $0. 193 
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SQUARE ROOT 

The square of a number is the product obtained by multiply- 
ing that number by itself. Thus 16 is the square of 4. 

The square root of a number is that nixmber which, multiplied 
by itself will produce the number. Thus 7 is the square root of 49 

The method of finding the square root of any number is given 
below. 

Starting from the decimal point, divide the number into periods 
or groups of two figures each. (The period to the left may contain 
only one figure, thus 1'53'76.) 

For the first figure of the answer take the largest number 
whose square is not greater than the first period (on the left). 

Square this figure, place the square under the first period 
subtract, and bring down the next period, forming a "new dividend." 

To the left, and on the same line with this **new dividend," place 
anumber equal to twice the part of the answer already found. 
This is called a "trial divisor." 

Square Root 

r53'76(J_ 
1 



2) 53 

To obtain the next figure of the answer, divide the new divi- 
dend dropping the last figure, by this trial di\'isor. Place this 
figure to the right in the answer and in the trial divisor Thus, 

r53'76.(12_ 

J 

22) 53 

Multiply the trial di\'isor by the last figure of the answer, 
place the result under the new di\'idend, subtract and bring down 
the next period, as before. 

r53^76.(12 

J 

22 ^ 53 
44 

976 



SQUARE ROOT IB.^ 

Repeat this process until all the periods have been used, 
taking twice the part of the answer already found as a trial divisor* 

r53'76(124.,Ans. 



] 


I 


22) 


63 




44 


244) 


976 




976 



If at any time the dividend, without the last figure, is lea* 
than the trial divisor, place a as the next figure of the answer , 
and proceed as before. 



Illustrations: 

L To find the square root of 822,649. 

82^26^49. (907., Ans. 
81 



1807) 12649 
12649 



n. To find the square root of 28,900. 

2'89^00.(170., Ans. 



27)189 
189 



0000 

To find the square root of a number which contains a decimal, 
proceed as above, dividing the number into periods, starting at 
the decimal point and moving in both directions. All periods to 
the right of the decimal point must contain two figures and a 
may be added to the last period if necessary. 

Find the square root of the number, regardless of the decimal 
point. In the answer, point off as many places^ be^tw\va<^ ^^ \3wfc. 
ri^'ht, as there were periods to the ti^^X. ol \}tv^ ^^^^cm^^ V^\sw\. \s^ 
the original number. 
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in. To find the square root of 414. 9369. 

4'14 93'69(20.37. Ans. 



IV. 



4 




403) . 


L493 


" 


1209 


4067) 


28469 




28469 


To find the square root of 8.71. 


8 


.7r00'00'00(2.9512, Ans 


4 




49)4 


71 


4 


41 


685) 


30 00 




2925 




75 00 




5901 


59022) 


1599 00 




118044 



41856 

Observe that there is still a remainder and the process might 
be continued. 

Written Exercises 
Find the square roots of the following: 

11 341. 

12 620 

13 48.7 

14 324.61 

15 31.738 

Square root is used in finding the length of the third side of a 
right-angled triangle, when the length of the other sides is known. 

Notice that the longest side is called the hypo- 
thenuse. 

The length of the hypothcnuse = the square root 

of the sum of the squares of the other two sides. 

The length of the base or altitude = the square 

^^^ root of the difference oi the sc\uares of the other 

two sides. 



I 


1728 


6 


3.61 


2 


289 


7 


2.4649 


3 


576 


8 


106.09 


4 


12769 


9 


6.8121 


S 


42849 


10 


364.81 
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Illustrations: 

L Find the hjrpothenuse: given, altitude » 270 ft., and 

base » 144 ft. 



K ^** 


270 


72900 


9'36'36'(306, Ans 


\ X144 


X270 


+ 20736 


9 


\ 576 


18900 


93636 


606)3636 


\ 576 


540 




3636 


\ 144 


72900 







/♦»• 



Hypothenuse = 306 ft., Ans. 



n. Find the altitude: given, base « 144 ft., and hjrjwthe- 

nuse-306 ft. 




144 


306 


93636 


7'29'00'(270 


X144 


X306 


- 20736 


4 


576 


1836 


72900 


47)329 


576 


918 




329 


144 


93636 




00 



IHt 



20736 



Altitude = 270 ft., Ans. 



Written Exercises 

1 Given: altitude, 207; hypothenuse, 305. Find base. 

2 Given: altitude, 203; base, 396. Find hypothenuse. 

3 The diagonal of a rectangular field is 325 ft. long and one 
side of the field is 204 ft. long. How long is the other side? 

4 In crossing a stream 33 ft. wide, a man swam 65 ft. How 
far was his landing place below his starting point ? 

5 A 45 ft. tree casts a 24 ft. shadow when the sun is at a 
certain height. How many feet is it frota t,W "V.^-^ ci^ *Ocv^ \.xvtfc \Rk 
the end of the shadow ? 



• « « 
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METRIC SYSTEM 



Measures of Length 



10 millimeters (mm." 


) = 1 centimeter 


— cm. 


.3937 


in. 


10 centimeters 


= 1 decimeter 


— dm. 


= 3.937 


in. 


10 decimeters 


= 1 meter 


— m. 


= 3.28 


ft. 


10 meters 


= 1 dekameter 


— Dm. 


= 32.8 


ft. 


10 dekameters 


= 1 hektometer 


— Hm. 


= 328.09 


ft. 


10 hektometers 


= 1 kilometer 


Km. 


.62137 


mi. 


10 kilometers 


= 1 myriameter 


— Mm. 


= 6.2137 


mi. 



Square Measure 

100 square millimeters (sq. mm. or mm*) 

= 1 square centimeter — 
100 square centimeters = 1 square decimeter — 

100 square decimeters { =^rTnt?re"'*" - 

100 square meters or =1 square dekameter — 
100 cent ares or are — 

too square dekameters or = 1 square hektometer — 
100 ares or hektare — 

100 square hektometers ) ^ ^«„o^^ i,:i^*««+«^ 
100 hektares 1 = ^ ^^^^^^ kilometer — 



sq. cm. or cm^ 

sq. dm. or dm* 

sq. m. or m* 

ca. 

sq. Dm. or Dm* 

A. 

sq. Hm. or Hm* 

ha. 

Sq. Km. cr km* 



1 sq. cm. 



sq. dm. 
sq. m. 
are 

hektare 
sq. Km. 



Common Equivalents 

— 0. 1550 sq. in. 

— 0.1076 sq. ft. 

— 1 . 1960 sq. yd., 10. 7637 sq. ft. 

— 3.954 sq. rd. 

— 2.471 A. 

— 0.3861 sq. mi. 



Cubic Measure 

1,000 cubic millimeters (cu. mm. or mm 3) 

= 1 cubic centimeter 
1 ,000 cubic centimeters = 1 cubic decimeter 
1 ,000 cubic decimeters = 1 cubic meter 



cu. cm. or cm* 
cu. dm. or dm* 
cu. m. or m* 



Common Equivalents 

1 cu. cm. = .06102 cu. in. 

J cu. dm. = 61.023 cu. in. 
/ cu. in. =61,023.4 cu. in. = 3S.314S cu. it. = \.30& cu, yd. 

/rz measuring wood, the cubic meter is caWed a ^l^Te. 



i - 
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Measures of Capacity 



10 milliliters (ml.) 


= 


1 centiliter 


— cl. 


10 centiliters 


= 


1 deciliter 


— dl. 


10 deciliters 


= 


1 liter 


— 1. 


10 liters 


= 


1 dekaliter 


— Dl. 


10 dekaliters 


» 


1 hektoliter 


— HI 


10 hektoliters 


= 


1 kiloliter 


— Kl 


10 kiloliters 


=s 


1 myrialiter 


— Ml 



1 liter = 

1 liter = 

1 liter = 

1 hektoliter = 

1 hektoliter = 

1 hektoliter = 



Common Equivalents 

= 61.023 cu. in. 

= 1.0567 liquid quarts 
0.9078 dry quarts 
3.53144 cu. ft. 
26.417 gallons 
2.8378 bushels 



10 milligrams (mg.) 
10 centigrams 
10 decigrams 
10 grams 
10 dekagrams 
10 hektograms 
10 kilo^ams 
100 mynagrams 



Measures of Weight 

= 1 centigram 

= 1 decigram 

= 1 gram 

= 1 dekagram 

= 1 hektogram 

= 1 kilogram, or kilo 

= 1 myriagram 

= 1 tonneau, or ton 



eg. 
dg. 



6 



Kg. or k 

Mg. 

T. 



gram 

kilogram 

metric ton 

gram 

gram 

&logram 

metric ton 



Common Equivalents 

= 1 cu. cm., or 1 ml. of water. 
= 1 cu. dm., or 1 liter of water. 
= 1 cu. m., or 1 kiloliter of water. 
= 15.432 gr. Troy., 

0.03527 oz. avoirdupois. 

2.2046 lb. avoirdupois. 
= 1.1023 tons of 2,000 lb. 



Written Exercises 

1 Find the area in square meters of a piece of land 4 deka- 
meters long and 5 decimeters wide. 

2 What will be the cost of a piece of cloth 18 meters long and 
8 decimeters wide at 15^ per square m^ter? 

3 A cistern with a circular base 10 meters in diameter is 15 
meters deep. How many liters of water will it hold ? 

4 How many pounds in 28 kilograms'^ 

5 How many meters in 1 6 vards"? 

6 How many meters in 1 5 kiloinetet?.'^ 



16S 
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MISCELLANEOUS PROBLEMS 

1 How many feet of wire are required to fence a garden 52 
yd. long and 23 yd. wide, using 5 strands of wire? 

2 Four commercial travelers leave the home office on Jan. 2, 
1902, on circuits of 4, 8, 12 and 16 weeks' travel respectively. 
If they continue traveling every week, repeating their circuits, 
on what date will they all first meet again at the office? 

3 Under the law the salary or compensation of postmasters at 
fourth-class offices consists of — 

1 All box rents. 

2 Commissions on the amount of postage due-stamps, 
ordinary postage stamps, stamped envelopes, postal cards, and 
newspaper and periodical stamps canceled op. matter actually 
mailed at their offices, and on amounts received from sales of paper 
dead-newspapers, printed matter, and twine, at the following rates: 
on the first $50.00 or less, 100%; on the next $100.00 or less, 
60%; on the next $200.00 or less, 50%; on the excess above 
$350.00, 40%. During the year a postmaster's account was as 
follows: 





Box- 
rent 


Cancellation 


gales 

of 
Waste 
paper 

$0.65 
.82 
.94 
.38 


Sales of 
Twine 






Quar- 
ter 


stamps 

854.00 
73.45 
58.91 
72.36 


H 
stamps 

$22.50 
14.90 
16.70 
13.82 


I'ostal 
cards 


Stamped 
envs. 


Salary 


First 

Second 

Third 


$89.00 
63.00 
78.19 
68.75 


$7.16 
8.17 

. 3.84 
7.95 


$52.00 
38.54 
33.93 
49.71 


$3.84 
2.19 
4.48 
6.85 






Fourth 







What was his salary for each quarter? For the year? 

4 A is at Jones ville and B is at Smith ville, places that are 
200 miles apart. A and B walk toward each other, A at the rate 
of 3i miles per hour and B at the rate of 4J miles per hour. How 
far from Smithville is the place where they meet and how far 
does A walk? 



5 A grocer bought 28 bM. flour at $4. 90 a bbl. He sold f of 
Tt as 30 a lb. and the remainder at 3^^ a Vb. "tLorw tauch did he 
S^aih or lose/ 
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6 A works for $3 00 per day and B for $2.00. ' A can do a 
piece of work in 12 days and B can do the same piece of work in 
15 days. IJow much will it cost to have the work done, A and B 
working together? 

7 To five thousand and one hundred five millionths add four 
and sixteen thousandths. 

8 Divide one hundred by three and one hundred twenty-five 
thousandths. 

9 What will be the cost of carpeting a room 13 ft. long, 12 ft. 
wide, with carpet 1 yd. wide worth $1. 15 per yard, with 10^ per 
yard added for putting down? 

10 If 13i yd. of cloth cost $26 50, how many yards can be 
bought for $315.35? 

11 If J of a man's money is- $400. 00 less than ^ of it, how much 
has he? 

12 A house which costs $5,000.00 rents for $25.00 a month 
and the owner pays 2 per cent on | of its value in taxes and $25. 00 
a year for repairs. What per cent does the house pay? 

13 A piece of property pays a tax of $129.01, which is at the 
rate of $13.30 per thousand dollars. What is the value of the 
property? 

14 A has a house lot 25 ft. wide and 30i ft. deep that is worth 
$950.00. B has a lot 35 ft. wide and 28} ft. deep valued at the 
same price per foot. How much' would A have to give with his lot 
to get B's lot? 

15 Which gives the greater rate of income, and how much, 
6% stock bought at 108 or 3J% stock bought at 62i? 

16 A man sold a bill of goods for $384. 00 by weights averaging 
16} oz. to a pound. He also sold at the same time goods for $288. 00 
by weights averaging 15} oz. to the pound. How much did he make 
or lose? 

17 Add vertically and horizontally: 

350656 626133 479277 

192190 235191 246169 

484482 879351 932715 

136134 35^0^4 ^^ci'^^^^ 

628320 2^Z\2^ 1Vi.^"lV 
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1 8 What is the amount of Mr. Brown's tax bill, if he owns a 
house and a garden valued at $5,400.00; personal property valued 
at $2,000.00; and pays one poll tax of $2.00; the tax rate being 
$14.20? 

IQ A horse costing $250 was sold at a gain of 40%. For how 
much will the new owner have to sell in order to gain 18%? 

20 

$580x% Buffalo, N. Y., Oct. 17, 1902. 

On demand, after date, for value received, I promise to pay 
to the order of James H. Manning, five hundred eighty and ^% 
dollars with interest at three per cent. 

Maynard Whiting. 
Settled April 5, 1904. How much was due? 

21 A can do a piece of work in 10 days, B can do the same 
piece of work in 8 days. A works for $3. 50 per day and B works 
for $4.00. Will I gain or lose by having A do it alone instead of 
having A and B do it together, and how much? 

22 I bought a watch for $120.00 and sold it so that, after 
taking $12.00 from the asking price, I still gained 15% on the 
purchase. What per cent did I discount from the asking price? 

23 What is the weight in tons of the water that fills a cistern 
4 ft. 8 in. long, 3 ft. 10 in. wide and 5 ft. 3i in. deep, a cubic foot 
of water weighing 1,000 ounces? (1 ton = 2,240 lb.) 

24 If a farmer gives yV o^ his grain for grinding, how much 
must he take to the mill in order to bring home 16 bu. 2 pk.? 

25 Find the interest on $463. 28 for 1 yr. 6 mo. 13 da. at 9%. 

26 How many square feet are there in a triangular flower bed 
whose base is 18 ft. and whose perpendicular height is 9 ft.? 

27 How many towels i yd. long can be cut from lOJ yd. and 
what part of a yard will be left? 

28 A real estate broker who charges 5% commission receives 
$225.00 for selling a house and preparing the papers necessary for 
the transfer of the property. What price is paid for the house? 

jzp A horse was sold for $180. 00 at a loss of 10%. What would 
have been the selling price if there had been a ^avu oi Vl^o"^ 
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30 Two persons walk for 6 hr. 15 min., one at the rate of 4} 
mi. per hour, and the other at the rate of 160 rd. in 7 J min. (a) If 
they have traveled in opposite directions how far apart are they? 
(b) If they have traveled in the same direction, how far apart are 
they? 

31 In a mail of 100 pounds there are 800 letters that average 
20 letters to the pound. The remainder of the mail is of papers 
that average 10 to the pound. How many papers are there? 

32 To the difference between 86J and 64J add the quotient of 
62. 5 divided by 12.4. 

33 A harness weighs -3V ^^ much as the wagon; the wagon 
weighs } as much as the horses, and the horses weigh i as much as 
the load. If the harness weighs 75 lb. what is the entire weight of 
the team and load? 

34 A certain piece of work can be done by A in 8 days, by B 
in 10 da)rs and by C in 12 days. A works for $2. 25, B for $1. 75 
and C for $1 . 50. How long will it take to do the work all laboring 
together and what is the cheapest price for which it may be done? 

35 Multiply 3.098 by 842^, and divide the product by 224.4. 
(Entire work to be done decimally.) 

36 If a train travels 210 mi. in 8} hr. and goes at the rate of 
28 mi. an hr., stopping IJ min. at each station, how many stops 
does it make? 

37 Five registered letters, containing respectively, $165. OC 
$204. 00,- $178. 00, $204.00 and $216.00, were rifled of their con- 
tents by a postal clerk. When arrested, he had $634. 25 which ar. 
inspector was required to divide pro rata among the senders of the 
letters. What amount should he pay to each? 

38 Seven boys picked together 16 bu., 2 pk., 3 qt. berries and 
sold them at 8^ per qt. What was each boy's share? 

39 Find the interest on $1,233.69 for 1 da. at 1%. 

40 

$1,248.00. Boston, Mass.. Feb. 28, 1903. 

On demand, after date, for value received, 1 promise to pay 
Owen & Cooper one thousand two hundred forty-eight dollars 
with interest at six per cent. 

Paid June 14, 1906, How much was due't 
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41 Find the sum of J; 7.5; 4.65; 3|; 9i; and 4f ; mtiltiply 
this sum by 2^; divide the product by 6 and from the quotient 
take one-third of itself. 

42 If f of a lb. of butter costs | of a dollar, what will 5J lb. cost? 

43 A contractor agrees to perform a piece of work requiring 
30 men in 18 da. After working 8 da. his men strike and are out 
4 da. How many additional men must he put on in order to finish 
the work in the required time? 

44 A man earns $15. 00 per week. His weekly expenses are as 
follows: room $3.00; meals $4.00; necessary incidentals, $3.50; 
amusements, one-half of the remainder. He saves what is left. 
What per cent of his earnings is spent for room, for meals, for 
necessary incidentals, and what per cent is saved? ' 

45 Which is more economical for the buyer and how much, a 
direct discount of 30%, or successive discounts of 10%, 10% 
and 10%? 

46 Add vertically and horizontally: 



3671 


92763 


9281 


417 


476 


1879 


410 


23 


918 


241 


17306 


96 


364 


9 


1848 


1176 


11008 


17698 


613 


238 


1409 


4123 


9284 


99 



47 A post office clerk had an income of $840.00 a year. He 
spent 4 of it for supplies on credit. Had he paid cash 83^ would 
have bought $1.00 worth of goods. How much would he have 
saved by paying cash? 

48 What must I invest in 5% stock at 88} to receive an annual 
income of $1,255.00, brokerage being |%? 

49 In a certain mail there were 8,425 pieces to be sorted. A 
worked 45 min. when he was joined by B handling 36 pieces a min., 
and C handling 40 pieces a min. They all finished the mail in 58 
min. How many pieces per min. did A handle the entire time? 

50 A letter carrier travels 5 mi. to deliver his mail. He stops 

J of the time at houses, takes 44 steps a minute while walking, each 

step being 2j feet long. How long does it take hvm to deliver 
tAe mail? 
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51 What is B7J% of 2f bushels? 

52 Find the interest on $814. 00 for 1 yr., 6 mo., 27 da. at 4}%. 

53 A pile of bricks is 10 ft. long, 8 ft. wide, and 6 ft. high. How 
many bricks in the pile, each brick being 8 in. long, 4 in. wide and 
2 in. thick? 

54 If a miller takes 1 bushel in 8 as his pay for g^rinding com, 
how many bushels must a farmer take to null to receive 63 bushels 
of com to take home? 

55 A man paid $980 . 00 for 280 boxes of oranges. He sold ^ 
at a loss of $0 . 44 a box. For how much per box must he sell the 
remainder to dear $491.60 on the whole transaction? 

56 If the premium for insuring a house for f, of its value at }% 
is $5.40, what is the loss to the owner if the house is wholly de- 
stroyed? 

57 Write in words the number expressed by the following 
figures: 20,010,003J|. 

5B Add these across, placing the total in the space indicated, 

then add the totals : 

Totals 



16,385 


8,534 


19,*653 


30,016 


29,868 


14,464 


14.627 


17,437 


18,438 


3,741 


22,972 


18,988 


13,206 


67,433 


34,965 


12,674 


32,905 


3,726 


16,369 


27,865 


32,476 


18,430 


33,301 


18,655 


15,826 


18,866 


24,069 


18,865 


13,796 


24,397 



59 What is the duty on 986 3'ards of silk, invoiced at $1. 10 a 
yard at 43% ad valorem? 

60 A man bought 8 bu. berries for $20.56 and lost 24 qt. by 
decay. He then sold the rest for 12^^ a qt. Did he gain or lose 
and how much ? 

fa Simplify: ,/b of '^^ X •\^-^ i ^ of f;. 

62 From a bin 7 ft. long. 5 ft. wide, and 4 ft. high, which was 
} full of grain, 10 bags were filled, each bag containing 1 bu. 3 pk. 
How much remained in the bin ? 

fe How many three-inch cubical blocks can be packed in a 
box 2 ft. long, 1 ft. 3 in. wide, and 9 in. deep? 

<i4 If I pay S31. 75 for the use oi ^\,b^^.^^ Vcrc «(. -c^x^- 'V ^^-x 
What is the rate per cent per year*: 
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65 To the stun of 927}, 15§, and 79 J, add the difference between 
52| and 79f . 

66 A widow had $35,000.00 which was ^ of an estate. The 
balance was equally divided among six children. How much did 
each receive and how much more did the widow have than each 
child? 

67 A horse was sold so that f of the gain equalled ^ of the cost. 
What was the gain per cent? 

68 A man owned } of a lot of land valued at $38,000.00. He 
sold \l of his share for f of its value. How much did he make by 
the transaction? (Use cancellation.) 

69 From the product of 92.5 and 64.3, subtract the quotient 
of 183 divided by 24.5. 

70 If 7 men can do a piece of work in 10 J days, how long will 
it take 8 men and 5 boys to do the same work, each boy doing } 
as much as a man? 

71 Find the sum of all the multiples of 9 from 27 to 252. 

72 If I purchase at 95}, brokerage }%, a stock pa)dng 6% 
dividends annually, what per cent does the investment yield? 

73 A rectangular piece of land 317 ft. 4 in. long, and 126 ft. 
6 in. wide is enclosed by a ditch 5 ft. wide and 3 ft. deep, the ditch 
being wholly outside the field. How many cubic yards of earth 
were removed? 

4 Find the interest on $290. 00 for 4 yr. 2 mo. 24 da. at 8%. 

75 What is the length of the diagonal of a room whose dimen- 
sions are 30 X 20 X 10 feet? 

76 How much will be received from the sale of 16 shares C, B. 
and Q. stock, at 103f, brokerage J%? 

77 What is the length of a plank IJ in. thick, 1 ft. 6 in. wide 
containing 36 board ft.? 

78 A dealer put up 140,000 pounds of salt in 20 pound, 10 pound 
and 5 pound boxes, using the same number of each size. How 
many boxes of each size did he use? 

7P How much will it cost to carpet a room 48 ft. long and 36 ft. 
iiide, the strips being } of a yard wide and running lengthwise 
^he carpet costing 61J^ a yd.? 



MISCELLANEOUS PROBLEMS 175 

80 A rectangular field 90 rods long and 49 rods wide is sur- 
rotinded by a fence of matched boards 5 feet high. Find the cost 
of painting the fence at 18i# a square yard. 

81 Two men are 1,932 miles apart and travel toward each other, 
one at the rate of 52 J miles per day, the other at the rate of 48 J 
miles per day. How far apart are they at the end of 12 days? 

83 A man's house, when valued at $3,720.00, was taxed on 
J of its value; if he had to pay a tax of $14. 00 on a thousand, what 
was his entire tax, including a poll tax of $2. 00? 

83 A man buys a piece of land 300 it. square at $0. 90 a sq. ft. 
After cutting a roadway through it 60 ft. wide, he sells the remainder 
at $1.47 a sq. ft. What is his gain? 

84 How many sheets 2J yards in length can be cut from 26J 
yards of cloth and how many yards will be left? 

85 What is the value of a pile of wood 36 ft. long, 4 ft. high, 
and 7 ft. wide, at $6. 70 a cord? 

86 A merchant bought goods for $5,500.00. He sold }} for 
$3,478. 75 and the remainder for ^^ more than it (the remainder) 
cost him? How much did he lose? 

87 What will it cost to floor a space 32i ft. long, and 26 ft. 
wide, with boards at $25. 00 per M, allowing ^ for sheathing and 
waste? 

88 A tank is 6 ft. 5 in. long, 4 ft. wide and 24 in. deep. How 
many gallons does it contain? 

89 Add: iiofj^U + hioi^. 

90 Having bought goods at 25% and 15% discount from the 
list price of $1,500.00, I sell them at 15%, 15%. and, 10% from the 
same list price. Do I gain or lose and how much? 

91 A tank is 10 ft. 6 in. long, 7 ft. 3 in. wide, and 6 ft. deep. 
What is its capacity in gallons? 

93 How shall a father divide $3,124.00 among his five sons so 
that each may have one-third more than the one next older than 
himself? 

93 After one-fourth of a barrel of oil had been sold to A. B 
bought 12 gallons, after which the "VjarreV ^* '<!'=> \<»v3LYv«i v>\^ ^jtcssl^nva^ 
fun. How many gallons did it contam ofi^TveX^^'*. 
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94 A stock of goods costing $15,600.00 was sold at a loss of 
12i% and 15% of the selling price was in bad debts. What was 
the total loss? 

99 Find the compound interest of $500.00 at 4% for 1 yr 
9 mos. 12 da., interest being compounded semi-annually. 

96 A man drew 15% of his deposit from a bank and with it 
paid a debt of $1,119. 60. What balance was left in the bank? 

97 A circular flower bed 20 ft. in diameter is surrounded by a 
walk 5 ft. wide. How many square feet of surface does the walk 
contain? 

98 Find the interest on $560.00 from May 14, 1902 to Oct. 6, 
1903 at 4i%. 

99 A merchant failed, owing $27,984. 00, with his assets amount- 
ing to $16,090. 80. What per cent of his debts can he pay? 

100 The following stock of postage stamps, stamped envelopes 
etc., was found on hand at Sedalia, Mo., post ofl&ce at close of a 
quarter. 

39 sheets 1 ^ stamps ] 

28 sheets 2^ stamps j- 100 stamps to each sheet. 

43 sheets 4^ stamps J 

18 boxes 1^ postal cards, 500 in each box. 

14 boxes newspaper wrappers, 250 in each box at $11.00 per 
thousand. 

13 boxes stamped envelopes, 500 in each box, and 375 envelopes 
(part of a box) at $21.80 per thousand. 

State the total value of the stock. 

loi Find the interest on $568. 00 for 1 yr. 8 mo. 12 da. at 6%. 

102 An agent receives $4,800.20 with which to buy flour at 
$5.50 per barrel, after paying a $200.00 freight bill and his com- 
mission of 2%. How many barrels did be buy? 

103 Divide 20 apples between 2 children so that one may have 
two-thirds as many as the other. 

T04 A horse costing $250.00 was sold at a gain of 40%. For 
Aow much will the new owner have to seW m ot^^x \.o ^lai-a. V^^^X 
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105 Find the interest on $517.62 for 8 mo. at 7%. 

106 490 hogs, j of them weighing on an average 80 lb. and the 
remainder 72 lb., were sold at the rate of $4.50 per hundred lb. 
What was the selling price? 

107 If I pay $36.00 for insuring my house for § of its value 
at 1J%, what is the value of the house? 

108 A man bought 36 shares of stock at llOi and sold them at 
117}, brokerage \ on each transaction. What was his total gain? 

109 Reduce to lowest terms : /5V7. fIJ. ifV^V 
no What fraction multiplied by 2f equals 5\1 

A" 

111 What will be the cost of a strip of land for a road 66 ft 
wide and 2 mi. long, at $30. 00 an acre? 

112 Add the following: 205,945 

106,549 
549,502 
274,032 
567,485 
From the sum subtract 45,789. 

113 In 1900, Missouri's wheat crop was 429,288 bu. while that 
of Mississippi was 47,284 less than J as much as that of Missouri. 
What was the Mississippi crop worth at $1.08 a bu.? 

114 At a commission rate of 2i%, an agent receives $208.00 
What was the amount invested? 

115 Multiply 3.094 by 845V and divide the product by 224.3. 
(Use decimals.) 

116 Find the simple interest, the exact interest, and the com- 
pound interest (semi-annual) of $1,200.00 at 5% from May 15, 
1902 to Mar. 6, 1904. 

117 In a certain mail there are 294 lb. 14 oz., of newspapers 
weighing at the rate of 3 papers to 7 oz. How many papers are 
there in the mail ? 

118 In an importation of 675 long tons of railroad iron, each 
rail was 42 ft. long and weighed 7 '2 lb. v^t \m^^.T ^-a.-^^ ^^^^ijj^x?^^ 
the numher of rails? 
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119 The receipts of a certain post ofl&ce were $288,416.00 the 
first year and the expenses were J of the receipts. The second year 
the receipts were | greater than the first and the expenses were 
J less. What was the net proceeds of the ofl&ce the second year? 

120 Find the interest on $350. 00 for 3 yr. 4 mo. 18 da. at 4%. 

121 There are 1,648 pieces of mail received daily in an ofl&ce. 
For each postal card there are three papers and four letters. How 
many letters are received? 

122 A train leaves Omaha for Denver at noon, traveling at the 
rate of 36 mi. an hour. Three hours later another train leaves 
Omaha for Denver, traveling at the rate of 48 mi. an hour and 
overtakes the first train at Station C. How far is Station C from 
Omaha? 

123 Which investment of $39,928. 00 will yield the larger income 
and how much larger, 6 per cent stock bought at 108 J or 5 per cent 
stock at 92? 

124 If a tree 20§ feet high casts a shadow 13 feet long, how high 
is a tree that casts at the same time a shadow 78 feet long? 

125 A and B own a tract of land. A sells J and B sells J of it, 
and what they have left is worth $708. 00. What was the original 
tract worth? 

126 Find the interest on $800.09 for 93 da. at 4i%. 

127 A grocer sold goods amounting to $352.00 by weights 
averaging 16J oz. to a pound. He afterwards sold to the same cus- 
tomers goods amounting to $320.00 by weights averaging 16i oz. 
to a pound. Did he make or lose by the false weights and how much ? 

128 Two houses were sold for $3600.00 each, one at a loss of 
20% and the other at a gain of ^. How much was gained or lost 
in the transaction? 

129 Two men, A and B were 1,420 mi. apart and traveling 
towards each other. A walked 14^ mi. and B 12^ mi. a. day. At 

the end of 12} da. how far apart were t\ieyt 
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130 At $30. 00 per M. what is the value of 7 timbers. 18 ft. long, 
12 in. wide and 6 in. thick? 

131 Add the following numbers: 74,756i; 63,4391; 173,3871; 
56,428J^; and 687iJ. Subtract from their sum 96,520. 

132 A man spent $156. 75 for fuel in a year, ^i of which he spent 
for wood at $4} a cord, and the remainder for coal at $6. 70 a ton. 
How many more cords of wood did he bum than tons of coal? 

133 Multiply 31.78 by 60^, and divide the product by 3}. 

134 What sum placed at interest at 4% will amount to $37,180. 00 
in 2 yr. 11 mo. and 27 da. ? 

135 To the product of 54. 2 and . 09 add the sum of 917,279,346 
and (295 multiplied by .805). 

136 A boy travels 60 mi. on a bicycle. He travels 6? mi. an 
hour for 3 hours, and 5i mi. an hour for the next 6 hours. How 
many miles has he still to travel? 

137 Add the difference between 983} and 796.5 to the quotient 
of 69.9 divided by 23.3. 

138 The bean crop of Wisconsin for 1900 was 160,835 bu.; that 
of Maine was 120,560 bu.; the same year Michigan produced 
16,555 bu. less than 6) times as many bu. as both the other states. 
What was the value of Michigan's crop at $1. 68 a bu.? 

139 Twenty-six thousand feet, board measure, of 2-inch plank 
were sent to cover the roadway of a bridge 250 ft. long and 41 ft. 
wide. What per cent of the planking was wasted? 

140 Find the interest on $345.00 for 2 yr. 6 mo. 6 da. at 3%. 

141 If 5 be added to both terms of the fraction J, will it increase 
or diminish the value of the fraction, and how much? 

142 A rectangular field 66 rods long and 42 rods wide is enclosed 
by a board fence 5 ft. high. How much will it cost to paint it at 
8J# per sq. yd.? 

143 In a city there are 689 mail boxes, and th€fre was collected 
in 30 days, 82,680 lb. of mail matter, averaging J oz. per piece. 
What was the average number of pieces collected from each box 
in 1 day' 

144 A house was srM lor I3.S72. 00 aX 21 %v^ ^V 'iV^c ^\d^^:«^ 
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145 A man, sending a sum of money from Boston to New Vork, 
sent i by one express company, § by another, J by means of a 
money order, and the rest, which was $24. 00 more than y^ of the 
whole, in a registered letter. What was the amount sent? 

146 To the product of lOS^^if and 4 J, add J the quotient of 
8,965. 6 divided by ISJ. 

147 A certain office received on one day 384 letters, 98 papers 
and 244 postals; on the next, 422 letters, 98 papers, and 179 postals; 
the letters averaged i oz. each, and the papers 2 J oz., and the 
postals 9 to an ounce. How many pounds of mail were received 
in the two days? 

148 Multiply the number of feet in a mile by the number of 
square rods in an acre and divide the product by 84. 48. 

149 A man bought a house and paid $1,680.00 cash, which 
was f of the total cost. He paid f of the cost at a second payment, 
and the remainder at a third payment. What was the amotmt 
of the last payment ? 

150 Find the interest upon $294. 00 for 1 yr. 4 mo. 24 da. at 8%. 

151 A receives $3. 15 for 7i hr. work per day. How much 
does he lose in a year if he comes in 15 min. late for 156 da. in a 
year, and double value of time is deducted? 

152 In a certain office a clerk and a janitor each worked the 
same number of days in a year, and together earned $1,498.65. 
The daily wage of the clerk was $3. 25 and of the janitor was $1 . 60. 
How much did each earn in the year? 

153 Find the interest on $380. 00 for 1 yr. 8 mo. 6 da. at 4%. 

154 Express in words: 124,763. 320,101,001.00151. 
Express in figures: Twenty-five thousand one hundred one 

and nine tenths. Four million, one hundred one thousand one, 
and one ten-thousandth. 

155 Add the following, giving the sum below: 186,432,850; 
42,721,624; 1,74*3.280,704; 642,852,466; 74,821,955; 6,808; 
89,898; 42.696,435,347. 

156 A railway mail clerk traveled 7. 25 da. at the rate of 211.6 
mj. per day. On his return trip he made the journey in 5 da. 

J^ow many miles per day did he travel on \\is Te\.MTTv X^tV^I 
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157 Multiply 87f by 7.09 and divide the product by 1,552.71. 
(Solve by decimals, give work in full.) 

158 An agent bought 439 books at $3.75 each, and sold them 
for $4.90 each, but failed to collect for 19 books. His expenses 
were $195.00. How much did he gain or lose? 

159 Find the interest upon $296. 80 for 6 mo. 9 da. at 9%. 

160 A mail clerk made the following purchases and in payment 
gave a twenty-dollar bill; 4 bu. 3 pk. wheat at $1. 20 a bu., 14 lb. 
bacon at 16i#, 9 bars soap at 6 for 25 #, one bag flour at $2.71. 
If the store-keeper gave the clerk only nickels, how many did he 
receive in change? 

161 A clerk earned $660. 00 for two years, and j\ more the third 
year, saving ^ of his salary each year. How much did he save 
in the three years? 

162 Two pianos are sold for $360. 00 each, one at a gain of 20%, 
and one at a loss of 20%. How much is gained or lost in the 
transaction? 

163 A carrier makes 4 trips a day, traveling 24 blocks or squares 
each trip (12 going and 12 coming); to each block he takes 297 
steps of 20 in. each. How many miles will he travel in one year, 
working 304 days? 

164 To the quotient of 125 divided by 61, add the sum of 97. 037 
and 1.037J. 

165 Find the interest upon $294. 00 for 2 yr. 12 da. at 3%. 

166 Find the interest upon $318. 00 for 3 yr. 2 mo. 15 da. at 4i%. 

167 Find the interest upon $130. 00 for 3 yr. 4 mo. 3 da. at 7J%. 

168 A clerk bought 96 A. of land for $5,625.00. He raised a 
crop of wheat averaging 24 J bu. per A. and sold it at $0. 87i per bu. 
He paid for labor and seed $14.85, and other expenses $92.25, 
and then sold the land for $60. 00 per A. How much did he gain? 

169 A train runs from A to B, a distance of 210 mi. in SJ hours 
including 6 stops of 7i min. each. What was the average rate while 
the train was in motion ? 

170 If a mail carrier uses 4 tickets every day, and, buying them 
at the rate of 6 for 25^, pays $51.00 lot WckeX-s*, Vcs^ TOv.'a.To^ $^•a^i'3» 
does be work? 
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171 Divide 64^^ by 35 . 33982 and subtract . 286 from the quotient 
(Use decimals). 

172 A certain mail weighed 306 lb. One-fourth of the weight 
consisted of packages averaging 6 oz. each, and the rest of letters 
averaging J oz. each. How many packages and letters were there 
in the mail? 

173 A train traveled 457 mi. in 11 hr. 30 min. The first 187 mi. 
were traveled at the rate of 34 mi. per hour. What was the rate 
in going the remainder of the distance? 

174 A man paid $1,530. 00 for sheep at $3. 75 a head, -i^ of them 
died. At what price per head must he sell the rest to clear $218. 40. 

175 What is the smallest number that will contain 24, 42, 
and 57, without a remainder? 

176 A farmer sold the same number of horses, cows, and sheep, 
the horses at $120. 00, the cows at $45. 00, and the sheep at $8. 00 
a head, and received $692. 00. How many of each did he sell? 

177 A silver dollar contains 41 2 J grains, ^ being pure silver. 
How many dollars can be made from 825 lb. of pure silver? (5,760 
g^. equals 1 lb.) 

178 Subtract the quotient of 1728 and 144 from their product. 

179 A man exchanged 12 sheep at $3.00 a head, and 6 cows at 
$32.00 a head for land at $19.00 an acre. How many acres did 
he receive? 

180 To the product of 146,751 and 11,374 add the sum of 6,341 
and 71,357. 

181 Multiply 3,215.72 by 14.07 and subtract 1,276.1007 from 

the result. 

182 Add horizontally and vertically: 



71,432 


75,291 


532,263 


719 


169,364 


937,751 


315,962 


8,683 


13,494 


728,431 


73,451 


649,287 


6,010 


2,130 


214,531 



J^^S In a mail there axe 1,400 pounds of letters and papers, of 
rvJ2jcJ2 f are letters. There are 14 papers to a pouxi^ axA T VJtiwsr^ 
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to every 4 ounces. If one postman can sort 16 letters a minute and 
66 papers every 4 minutes, how long will it take five postmen to 
sort the above-named mail? 

184 A note of $824.00, given Feb. 16, 1904, for 4 mo. with in- 
terest at 6%, was discounted April 10, at 7%. Find the proceeds. 

185 How many rods long is a square field containing 90 acres? 

186 Simplify: 4£ 

n 

187 An agent received $2,371.50 to invest in flour at $6.20 per 
barrel, after taking out his commission of 2%. How many barrels 
did he buy? 

188 Upon a note of $1,260. 00, given May 13, 1905, with interest 
at 4%, $372.00 was paid July 6, 1906, and $814.20, Jan. 1, 1907. 
What was due July 1, 1907? 

189 Find the compound interest (semi-annual) at 4% upon 
$186.00 for 1 yr. 10 mo. 15 da. 

190 What does the insurance company lose by the total destruc- 
tion of a $7,500. 00 house, insured for f of its value at }%? 

191 Find the tax rate per $1,000. 00 when Mr. Hunt pays $68. 76 
upon a house assessed for $5,500. 

193 How many square feet are there in the surface of a box 
6 ft. long, 3 ft. wide, and 2 ft. deep? 

193 What is the length of the longest stick that can be put into 
the above-named box? 

194 Which is the better rate of commission, $68.00 upon a sale 
of $54,400. 00 or $85. 00 upon a sale of $68,000. 00? 

195 How much greater is the compound interest upon $1,000.00 
from July 12, 1906 to Feb. 14, 1908, than the simple interest for 
the same time, interest being compounded semi-annually, the rate 
in each case being six p6r cent? 

196 What is the length of the longest rod that can be put into 
a cylindrical barrel 3 feet high and 18 inches in diameter? 

197 How much does one save by ^ovrv^ ^\^%otv?C\"^ •a.o.'^'^'ss* •j^.Ns^n. 
120 feet long and 80 feet wide? 
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198 Which is the better investment, and how much better, 
S% stock bought at 136 or 7% stock bought at 105? 

199 600 barrels of apples, bought at $2.80 per barrel, with a 
commission of 1 J% added, will cost the buyer how much? 

200 Which is better, and how much better, to buy goods f of 
$268.75 net or with discounts of 20%, 10%, and 5% from a list 
price of $400.00? 

201 What would be the cost in United States money of three 
pieces of silk each 10 meters long and 75 centimeters wide at 5 
francs per square meter? 

202 On Jan. 1, 1909, George Moore owed Harry Gray & Co., 
$41.60 on account. Jan. 4 he bought 7 kegs of nails at $2.50. 
Jan. 5, 1 hammer, $1.25, 1 saw, $1.90. Jan. 9, he paid $25.00 on 
account. Jan. 12, he worked for Harry Gray & Co., $3 . 00. Jan. 15, 
he bought 50 lb. finish nails at 3i^. Jan. 16, he paid $10.00 on 
account. Jan. 19, he bought 2 doz. door sets at 60^ each and gave 
Harry Gray & Co. a draft on Boston for $20.00, which they ac- 
cepted at 2i% discount. Make an itemized statement of the above 
account as it should appear taken from the books of Harry Gray & 
Co., closing the account and bringing down the proper balance. 

203 What is the tax on 100 gallons of spirits 102J% proof at 
$1. 10 per gallon?*- 

204 A tank is in the form of the frustum of a cone with the dia- 
meter of its base 6 ft., diameter at the top 4 ft., and depth of 3 ft. 
How many gallons of water will it hold ?** 

205 A wholesale dealer purchased 1,000 bottles of medicine 
at 87 i^ per bottle. The Internal Revenue tax was IJ^ per bottle. 
For how much must the medicine be sold per bottle to gain 10 9^, 
if the cost of selling was $13.75? 



♦internal Revenue taxes are levied on the number of proof gallons produced 
when the spirits are at or above 100% proof. To find the number of proof gallons 
multiply the number of wine gallons by the percentage of proof. 

**To find the volume of the frustum of a cone multiply the sum of the squares 
of the radii of its bases, plus the product of the radii of its bases by one-third the 
depth by 3.1416. 



SPECIMEN EXAMINATION PAPERS 

Specimen examination papers for the position for which the 
candidate wishes to be examined, may be obtained, if a post 
office or custom house position, upon application to the United 
States Civil Service Commission, Washington, D. C, or, if a state 
position, upon application to the Civil Service Commission, State 
House, (Name of State). 



ANSWERS 



Page 19.— I. XV. 2. XXI. 3. LXVII. 4. LXXXIV 

5. XC. 6. XIV. 7. LXXXIX. 8. CXXXV. 9. CCLXVII 
10. DCCCXXIV. II. XXIII. 12. XLVI. 13. LXIX 
14. CCCXLIX. 15. CDLXXI. 16. XLIV. 17. LXXVII 
18. GDI. 19. DCCLXIV. 20. MCCLXXXV. 21. XLIX 
22. DXXIV. 23. CMLX. 24. MCCCLXXIX. 25 
MMCDXCIV. 26. XCIX. 27. MXVI. 28. MDCCCXII 
29. MMCMXIX. 30. MMCDXLIX. " 31. CIV. 32 
MDCCCLXI. 33. MCCLXXXV. 34. MCMIX. 35 

XCXXVI. 36. CDXLIX. 37. MDCCLXXVI. 38. 

MDCXIX. 39. XCCCLXXIX. 40. XMCXI. 41. CMXCVI 

42. MDCVIL 43. XMMCCCXLV. 44. XMCDLXXII 

45. XCMXCIII. 46. DLXVII. 47. MCDXCIL 48 

MCMIV. 49. MMCMXCVI. 50. XCCCXLIII. 51 
DCCCLXXIII. 52. CDLXII. 53. MCMVI. 54 

XMMCDXLIV. 55. XCMXLIX. 56. MCMXXXII. 57 

MMMCDXLIV. 58. MMCMXCIX. 59. XMCMXVI. 60 

MDVCDXCII. 

Page 21. — I. 94,027. 2. 97,080. 3. 323,634. 4 

344,104. 5. 492,429. 6. 1,171,024. 7. 2,695,229. 8 
96,411. 9. 74.173. 10. 134,407. 

Page 23.— I. 6620.45696. 2. 2488.88738. 3. 12.38275 
4. 162.86965. 5. 1057.26405. 6. 64.485 A. 7. 1458.526 mi 

Page 24.— I. $27389.9535. 2. $33159.40. 3. $2880.87 
4. $63.65. 5. $6176.02. 6. $49.75. 7. $206.73. 8. $8754.00 
9. $13.28. 10. $1625.24. 

Page 27.— I. J. 2. J. 3. J. 4. J. 5. }. 6. } 
7. I. 8. H. 9. f. 10. i. II. tjV 12. J. 13. U 
14. if 15. H- 16. f. 17. f. 18. f. 19. If 20. if 

21. If. 22. J. 23. i?. 24. J. 25. ^j, 26. J. 27. j 
28. |. 29. T%. 30. ^V• 

Page 28.— I. i}. 2. «. 3. J. 4- If. 5- W- 6. A 
7. f 8. Hi. 9. il 10. a. II. j. 12. J. 13. H 

14. H- 15. ih 16. if 17. iJ. 18. tVW. 19. H 
20. iVy. 21. }f. 22. fi?. 23. if. 24. m. 25. i 
26. if. 27. If. 28. J. 29. Uh 30. io-. 

Page 29.— I. 55 A- 2. 12i|- 3. II6I5. 4. 2. 5. 1A\ 

6. 7fV. 7. 82.J?. 8. 5^. 9. 4yV 10. 11. 11. 22^V. 
12. 82/t-. 13. 22 H- 14. 53iJ. 15. 39J. 16. 82Jf. 
17. 34V|. 18. 59tV 19- 772yV. 20. 454ff. 21. 202r\. 

22. 277t|. 23. 174t7^. 24. 262^. 25. 17,11^. 26. 153§. 
27. 66M. 28. 32.'.5^f 29. 95A. SO. 2&4>fv ^-v. V^\. 

32. 2120Vt. 33. 1'288. 34. \l\\, -iV ^'i.^\\• ^^- '^'^'^V 
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Page 30.— I. W. 2. m^, 3. Hf^. 4- -HF. 5- -^IF 

6. HV^. 7. ^F. 8. -VrV-. 9. ^If^. 10. 4F. II. 4r 
12. HV^. 13. ^f 1^. 14. ^i^. 15. -^W^. 
17. ^Vj^^. 18. J-V?^. 19. ^IF. 20. -^Vf^. 
22. ^W-^. 23. ^-ffz:. 24. HP-. 25. H¥^. 

27. -^ff^. 28. m^. 29. ^F. 30. ^-%%^. 
32. ^IF. 33. ^V^. 34. ■^^^. 35. H^^. 
37. ^f*^. 38. ^Wi^. 39. ^%^. 40. H¥^. 

Page 32.— I. If 2. IJ. 3. 4f. 4. 3J. 5. 2f. 

7. 4i^. 8. 7|. 9. 2|. 10. 3^^ II. 1^. 12. S|. 

14. 2U. 15. 2tV. 16. If. 17. 3t^. 18. 4f. 
20. 2 if. 21. 3 J. 22. S|f. 23. 3^f. 24. 3|. 

26. 5i|. 27. 4if. 28. 2i|. 29. 44|. 30. 5^f. 
32. 3|^ 33. 3 J. 34. 3,V 35. 3iJ. 36. 
38. 2/^. 39. 6|J. 40. 5f 

Page 33.— I. lAV- 2. ^m. 3- Hh 4- li 5- Ifi 

ItVtt. 8. M. 9. a. 10. 3if. II. 2Hf 

le. 14. 1*. 15. 2i|i. 16. IH. 17. 2AV 

. l^j. 20. i-H. 21. 2 A. 22. 2\U' 23. lA^ 

25. iiih 26. 2xfT. 27. llf J-. 28. 2^^ 

2^A. 31. ii%. 32. iiJt. 33. 3^y%. 34. mi 
36. lAv. 37. 1H4. 38. n. 39. 24 

41. IH. 42. 23^3^% lb. 43. 2ff. 44. Ifjd 

Page" 35.— I. 12Jf. 2. 26^^^. 3. 12j%. 4- 46^! 
5. 48rVff. 6. 40ff. 7. 44}gf. 8. 17H- 9- 25^*- 10 
46^. II. 13iJ. 12. 41^^. 13. SOOi^V- 14. 268ffi 

15. 498i5j. 16. 985^^. 17. 821iH. 18. llSS^j, 19 
160i^J. 20. 5483%. 21. 41|. 22. 35^. 23. 58x^7^ 
24. 43 AV 25. USt^V 26. IOtWtt. 27. 40V^. 28. lS2||j 
29. 699IH. 30. 117fJJ. 31. 83ie. 32. 824,V3f- 33 
200S^V 34. 535x1^. 35. 201H^ 36. 23 1^^^. 37- HSfl* 
38. 4001ff. 39. 19iSHi 40. 408g||. 41. $112i. 42. $7} 
43. 8U A. 44. $107^V 45. $92tV^. 46. 6tIt A. 

Page 38.— I. 2181 pt. 2. 10519 pt. 3. 414 gi. 4. 
2595 gi. 5. 28816 1b. 6. 5655 oz. 7. 11760 gr. 8. 12554 
ft. 9. 13287 in. 10. 19018 sq. in. 11. 25 1.923 J sq. ft 
12. 161,704 cu. in. 13. 2650 sheets. 14. 18077 min. 15 
101 bu. 4 gt. 1 pt. 16. 15 hhd. 42 gal. 1 pt. 17. 9 T 

9 cwt. 90 Id. 9 oz. 18. 33 lb. 4 oz. 19. 1 mi. 64 rd. 3 yd 
2 ft. 6 in. 20. 2 sq. rd. 11 sq. yd. 4 sq. ft. 6 sq. in. 21 
2 cu. yd. 13 cu. ft. 1344 cu. in. 22. 18 reams 13 quires 12 
sheets. 23. 7 hr. 3 min. 34 sec. 24. 1 mi. 308 rd. 2 yd 
2 ft. 25. 5 sq. yd. 1 sq. ft. 104 sq. in. 26. IJMH ^ 

27. IrVwA. 28. 7/.t\ cd. 29. 12?;ihhd. 30. 318 pt 
31. 7i^ bu. 32. 37ilgal. 33. 500 bu. 34. 1 lb. 286 gr 
35. 4i2 j gr. 36. 1,468,800 sec. 37. 26? wk. 38. 2^^ 
reams. 39. 56,250 lb. 40. 103f mi. 41. -^jfj rd. 42 

//,/ cu. yd. 43, Jl'iio da. 44. -f-J", sq. yd. 45. jfM mi 
4^'?VirCu.ft. 47. J ;| bu. 48. .S70^-V ^^ViV Aft. .062 + 
circum. $0. ,63S-\- gross. 
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Page 40.— I. 354 bu. 2 pk. 7 qt. Ipt. 2. 11 gal. 2 qt. 2gi. 

3. 31 T. 4 cwt. 55 lb. 4 oz. 4. 46 mi. 312 rd. 2 yd. 9 in. 

5. 84 A. 3 sq. rd. 27 sq. yd. 5 sq. ft. 28 sq. in. 6. 19 cd. 7 
cd. ft. 12 cu. ft. 27 cu. m. 7. 16 hhd. 37 gal. 3 qt. 1 pt. 1 
gi. 8. 10 lb. 11 oz. 11 pwt. 15 gr. 9. 90 da. 21 hr. 27 min. 
37 sec. 10. 32 rd. 4 yd. 2 ft. 5 m. 

Page 41.— I. 8,927,785. 2. 934.475. 3. 77.388. 4. 
444,087. 5. 385,593. 6. 21,068 1b. 7. 708,462. 8. 
187,871ft. 9. 411,403 people. 10. 94,698 letters. 11. 
1,176,484 gal. 12. $354,188. 13. 66,7111b. 14. 17,384,118. 
15. 1,172,585. 16. 1,125,058. 17. 242,641. 18. 126,648. 

19. 43,211. 20. 17,772 1b. 

Page 43.— I. 450.0009. 2. 413.178. 3. 8182.8385. 

4. 436999.999563. 5. 369.9522. 6. 379.7966 A. 7. 
40.399484. 8.666.556. 9.13,007.84996. 10. 5.6268 mi. 

11. 127.864742. 12. 332999.667. 13. 29.8625 mi. 14. 
30.484 mi. 15. 75.45992. 16. 1.000517. 

Page44.— I. $553,175. 2. $106,908. 3. $969.75. 4. 
$899.10. 5. $30.02. 6. $125.11. 7. $148.25. 8. $285.45. 
9. $1070.24. 10. $622.16. 

Page 46.— I. 4 lb. 8 oz. 19 pwt. 1 gr. 2. 2 lb. 9 S • 2 3 . 
3. 3 mi. 37 rd. 5 yd. 7 in. 4. 5 gal. 1 qt. 5. 121.44 rd. 

6. 3 da. 13 hr. 48 min. 7. 77 rd. 2 yd. 9 in. 8. |J qt. 
9. 30 gal. 1 qt. 10. 31 gal. 3 qt. 1 pt. 

Page 47.— I. if. 2. i^ 3. If- 4- U- 5- U- 
7- if- 8. 3^T- 9. H 10- H- ". ii' 12. A. 
14. tV- 15- ^' 16. M- 17. A- 18. H- 19. ifV 

21. ^yv. 22. ^j^. 23. H. 24. if. 25. H- 26. 

/^. 28. T^4-. 29. 5^. 30. t'f- 31- U' 32. A. 

34. 7r\. 35. T%. 36- T^T. 37. Hi. 38. ift. 
40. 0. 

Page 48.— I. H 2. |J-. 3. A- 4- iJ- 5- H- 6. 

7. *|. 8. hi- 9. AV. 10. /A. II. il 12. T^ftr. 

tV'ff. 14. U- 15. ii. 16. ^. 17. tVV. 18. T^9^. 19. 

20. 3^7^. 21. iH. 22. T^ffV 23. 0. 24. tV(y- 25. 

26. /j. 27. if yd. 28. -/ff mi. 29. \\. 30. xVff. 
Page 49.— I. 4i. 2. 3i. 3. 5^^^. 4. lOJ. 5. 7tJij. 

6. 9S. 7. ?. 8. 18/v. 9. lljf. 10. 6^2. II. 36U. 

12. 31H- 13. 24SJ. 14. 30iV 15. 65V 16. 13p. 
17. 5YVfl. 18. 2^V 19. 8?,?. 20. I42.U. 21. 25«^Tyd. 
22. 12i] yd. 23. $2|. 24. 1=} A. 25. iS^j A. 26. $28/^. 

Page 51.— I. 1,868. 2. 8,960. 3. 105,032. 4. 239,904. 

5. 816,849. 6. 23.848,204. 7. 160,534,584. 8. 127,704,621 
9. 424,496. 10. 6,717,990. ii. 1,562,082. 12. 66,304. 

13. 24.824,096. 14. 3,986,100. 15. 35,854. 16. 3,176,500. 
17. 457,189,278. 18. 712 673. 19. 8,137,368. 20. 
172,238,724. 21. 55.544,445. 22. 8,477.805. 23. 
41,212,548. 24. 60.593,228. 25. 1,535,898. 26. V^^T^^*^^. 

27. 36,705,000. 28. 14,24S,7^?>,?>?>^. 1^. V^.'^^V^a^'X ^i.^^^ 
30. 143,408,472,143. 31. |26,T92. %i. \^h^^^'^^ "^"^^ 
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23,550 gal. 34. 2,098,418 words. 35.390,720 ft. 36. 
69,058 lb. 37. 121,728 1b. 38. 19,530,560 1b. 39. 

59,563 words. 40. 196,000 lb. 

Page 53.— I. 81.016. 2. 9.496617. 3. 60.13407. 4. 
6.5456848. 5. .000619056. 6. 261.26764924. 7. .294015. 
8. 11196.27. 9. 625. 10. 4. 11. 40002.0240012. 

12. 320.216. 13. 2377.38925.bu. 14. 187.1775 mi. 15. 
402.530337 mi. 16. 271.234795 A. 17. 64609.91502 sq. yd. 
18. 3.820155 mi. 19. 23.459618 A. 20. 3348.770232 gal. 

Page 55.— I. $843,875. 2. $28624.428. 3. $73615039.644. 
4. $61570. 5. $34.3575. 6. $515.90. 7. $911,825. 8. 
$44,375. 9. $1625.40. 10. $6.1975. 11. 1st lot $84.70 
more. 12. $265.60. 13. $2835. 14. $1071. • 15. $86.94. 
16. $172.55. 17. $11.25. 18. $3834.1875. 19. $1687.875. 

20. $334.7575. 

Page 57.— I. IJ. 2. 6^^. 3. 12. 4. 19J. 5. 4f 
6. 36ff. 7. 13^. 8. 39. 9. 12|. 10. 6jV 11. 17^. 
12. lOtV. 13. 72^j. 14. 8xV. 15. 3|J. 16. 29i|. 17. 
33}^. 18. 17i|. 19. 6H. 20. 661V 21. 8H. 22. 22H. 
23. 4^5. 24. 200JJ. 25. 163JI. 26. 2893^x. 27. 4iJ. 
28. 401tV. 29. 3 Iff. 30. 114H. 31. «4i. 32. $2tV 
33. SlOi. 34. $28. 35. $9 A- 36. $98. 37. IS^^lb, 

38. 21j|mi. 39. 2392V yd. 40. 413 yd. 

Page 58.— I. f. 2. J. 3. ■^^. 4. J. 5. ^. 6. if 
7« ih 8. U' 9. A- io« i- ii« 2 J. 12. 3jV. 13- iV. 
14. i- 15. 4. 16. ^V. 17. f. 18. ^V 19- h 20. A- 

21. A. 22. A- 23. A. 24. -J. 25. tV- 26. tV- 27. f 

28. xi^r. 29. i. 30. i. 31. $i^. 32. ^j%. 33. $i 34. 

«AV. 35. $m. 36. if. 37. m 38. A\. 39. h 40. ii 

Page 59.— I. 150. 2. 86. 3. 383. 4. 93f. 5. 87^. 
6. 214i. 7. 166§. 8. 262i. 9. 933J. 10. 137i. 11. 
477|. 12. 1693}. 13. 726. 14. 258f. 15. 224i. 16. 
4884. 17. 1005. 18. 1177i. I9- 725}. 20. 1460. 21. 
3718J. 22. 802 A- 23. 717 J. 24. 672J. 25. 422f. 
26. lllOf. 27. 6750J. 28. 17274iV 29. 16112ff. 30. 
39530if 31. $1.72i. 32. $113}. 33- $48.93}. 34. 130§ 
hr. 35. 3399 cu. in. 36. 2014 oz. 37. $2.80. 38. $11.41. 

39. 38940 ft. 40. 82| mi. 

Page 60.— I. 9i. 2. 39J.. 3. 11^. 4. 30H. 5. 50|f. 
6. 87J. 7. 108|. 8. 21fV 9. 112^V io- 220^. 11. 
371}. 12. 403tV 13. 358}. 14. 268,\. 15. 255. 16. 
211^V- 17. 414f. 18. 465tV 19. 6"88H. 20. 292^}. 

21. 4682f. 22. 225tV 23. lOlA. 24. 349;|J. 25. 921H. 
26. 1693IJ. 27. 473|f. 28. 846A. 29.' 2093,H. 30. 
892H. 31. $5.83J. 32. $1.40f. 33. $138ilf. 34- 1218} 
lb. 35. 257if mi. 36. 5491J ft. 37- 40} lb. 38. $205f. 
39. 84}^ mi. 40. $8677rV- 

Page 62.— I. f. 2. §. 3. 2. 4. ^\. 5. j%\^. 6. }. 

Z-'lilr- 8, f\. 9. 8J. 10. i. II. ^V*?- 12. }. 13. TT^Tj. 

^4' 1^?. 15. 278i. 16. tW.t. 17. tV. 18. ^:'i^. 19. f. 

-^o- M' 21. yfs. 22. 3jsfA. 23. V?Q. M. ^5. -^v V 



ANSWERS 

26. 3. 27. 2 iff. 28. 30. 29. 23^, 30. 4}. 31. J. 
32. 21 J. 33. 2}. 34. 3j*j. 35. 1^, 36. 17i^gV. 37- 
169^. 38. 133J. 39. tV- 40. 30|. 

Page 63.— I. 22 bu. 1 pk. 5 qt. 2. 1966 rd. 1 yd. 6 in. 

3. 35 gal. 3 qt. 4. 36 T. 4 cwt. 3 lb. 2 oz. 5. 20 cd. 100 
cu. ft. 200 cu. in. 6. 19 wk. 4 da. 20 hr. 6 min. 40 sec. 7, 
3 A. 20 sq. rd. 1 sq. yd. 1 sq. ft. 72 sq. in. 8. S6 mi. 200 rd. 
3 yd. 3 in. 9, 27 hhd. 54gal. 2 qt. 2 gi. 10. 411 bu. 3 pk. 4qt. 
II. 17 T. 4 cwt. 40 lb. 12. 1178 mi. 203 rd. 3 yd. 1 ft. 6 in. 
13. 12 A. 148 sq. rd. 5 sq. yd. 6 sq. ft. 120 sq. in. 14 

4313 gal. 3 qt. 15. 63i mi. 282 rd. 4 yd. 16. 187 cd. 4 cu. 
ft. 17. 1 mi. 220 ft. 18. 781 T. 8 cwt. 50 lb. 19. 1636 
bu. 2 pk. 2 qt. 20. 412 mi. 179 rd. 2 ft. 9 in. 

Page 67.— I. 3255. 2. 2073. 3. 12201. 4. 93 pk. 
5. 4882. 6. 746. 7. 873. 8. 1836. 9. 976. 10. 104. 

11. 1706. 12. 7. 13. 7894. 14. 564. 15. 9678. 
16. 98 bu. 17. 9768 A. 18. $475. 19. 588,^ bu. 20. 
3439 bbl.. 134 lb. left. 21. 265 times, 2540 gal. left. 22. 
27 regiments, 574 men left. 23. 1825 bales, 473 lb. left. 
24. 7508713 gal. 25. 5626|i A. 

Page 69.— I. 6.71. 2. 62.4. 3. .00943. 4. 6,440,000 
5. 54. 6. 8000. 7. 7830. 8. 2840. 9. 87.5. 10. 
.00324. II. 2400. 12. 2740. 13. 2.03. 14. .000075. 
15. .0233J. 16. 3.1299 + . 17. .006908 + . 18. 2.3354 + . 

19. .0000004 + . 20. 2735.4061+. 21. 17.165 hr. 22. 
48 da. 23. 51.875 mi. 24. 66.4 bu. 25. 15.62+ mi. 
26. 56.25 rd. 27. 36.25 cars. 28. 10.8 da. 29. 36.1 
revolutions. 30. 17.17+ rd. 

Page 72.— 1. 177 times. 2. 3203 times. 3. $2,165. 4. $43.707f. 

5. 487S bu. 6. 327 lb. 7. 50 A. 8. 362.5 gal. 9. 417 T. 
10. 120 men. 11. 1.415 M. 12. 22J doz. 13. $87.25. 14. 
309.9507^]-' bbl. 15. 3650 yd. 16. 356.1111+ qt. 17. 
27500 mi. 18. 36.605 T. 19. 87 suits and $15.75 left. 

20. 360 ties. 

Page 74.— I. 16. 2. 18. 3. 13J. 4. 38i. 5. 16f. 

6. 21 1\. 7. 18f, 8. 24t. 9. 49. 10. 77i. Ii. 30. 

12. 41 1 5. 13. 25 J. 14. 32rV 15. 52}|. 16. 22f. 17. 
nSi. 18. 17iV 19. 16ft. 20. 7^. 21. 28^. 22. 75. 
23. 36. 24. 55i. 25. 57f. 26. 35. 27. 58§. 28. 68^^. 
29. 46. 30. 68. 31. 22i yd. 32. 33J steps. 33. 36f 
doz. 34. 220 pkg. 35. 432 letters. 36. 55i mi. 37. 
24 baskets. 38. 27 lots. 39. 45 garments. 40. 132 lb. 

Page 75.— I. 42. 2. 3,V 3- 21|i. 4. 51. 5. 32^. 
6. lljii. 7. 21. 8. 8.iV 9. l^V- 10- 2H. ii« 5. 

12. 39 j^ 13. lOJJ. 14. 7. 15. 6/oV 16. 14/^. 17. 
29|i. 18. 9U' 19. 38tV. 20. 17iV. 21. 3. 22. 12gV. 
23. 6}.\. 24. 3TVr- 25- 6. 26. 5^VV- 27. 9^;^. 28. 
4:;j;:. 29. 4:^1;!. 30. 91^1. 31. lljcd. ft 32. 12 pairs. 
33. 10:; r, T. 34. 6J hr. 35. 35 cases. ^^, ^^'^.^^^'^^ "^^ 
32 bbl. 38. $5iii. 39. 2043V^ ste^s». ^i, ^^ OcSsS^x^^^ 



ANSWERS 



Page 77 (First Exercise) — i. ^. 2. ^5. 3. ^V- 4* tW* 

5- i- 6. /j. 7. ^. 8. 3\. 9. 3^5. 10. tV^. II. A. 
12. tVi- 13. ^Z' 14. ^J?- 15. 71- 16. rb- 17. A- 

18. -ijs' I9» IfJ?. 20. -i^, 21. /j. 22. 3jV. 23. -jfjj. 

24* ^MtF' 25. iff^. 26. 2fT' 27. T?y. 28. ■^. 29. YTf^. 

30. ij. 31. $^5. 32. I yd. 33. riy lb. 34. ^2^ lb. 

35- 2i ft. 

Page 77 (Second Exercise) — i. i|. 2. If. 3. |?. 4. 4. 
5. IIJ. 6. IJ. 7. 2J. 8. 2T¥f. 9. Uf. 10. Iff. li. 
1t%. 12. 6|i. 13. 2f. 14. 3;fV 15. 2t^A. 16. 7|J. 
17. 2x3^\. 18. 2ff.. -19. 3if. 20. 2f|. 21. 2ij. 22. 8U. 
23. 4jV7. 24. 6|Jt. 25. 4x17. 26. 6|f. 27. 8/sV. 28. 
1^-fl. 29.8/^. 30. 21 Iff. 31. $2H. 32. 2xVi?in. 33- 
$2t%. 34. 6|f hr. 35. $6xVy. 36. ISif bu. 37- «8A\. 
38. Jl lb. 39. 6JJ hr. 40. 3|J oz. 

Page 79 (First Exercise) — i. 1 J. 2. ff . 3. ff- 4« tA- 
5. 3J. 6. 2|. 7. l^V- 8- l]iV 9. H- 10' lA- II. 4/2. 
12. IJ. 13. ^V 14. -jW 15. 4. 16. 8. 17. f. 18. IJ. 

19. \. 20. 1. 2 J. IjVqV 22. lo^J^V- 23. t^^Vj. 24. 4;§?. 

25. IfJ-JJ. 26. 2J|t. 27. 199tVt. 28. li?. 29. 25f 

30. T^j. 31. $1. 32. 4J yd. 33. %^^. 34. IJ. 35. 2i 
thirds. 

Page 79 (Second Exercise) — i. |J^. 2. IfJ. 3. Ijf. 4. 

2tVf. 5. 1ft. 6. U|. 7. lii 8. 2/^. 9. 41J. 10. 5|f. 

II. 2f3.. 12. 2ie. 13. m\' 14. 3ft?. 15. 2\m, 

16. 3xVy. 17. 7AV 18. 2AVV 19. 2iVjV. 20. lliU- 

21. 2xy7. 22. 2x11^. 23. 1|M. 24. 2}ff. 25. 2. 26. 

2H|. 27. 2tJ}. 28. IxWt. 29. 2ffff. 30. 4. 

31. 7 yd. 32. 3 doz. 33. 37 steps. 34. $3.323xV- 35« 
47 pkg. 36. 31ijVTmi. 37. S^^^ rr\\. 38. 4f f da. 39. 
14 times. 40, 5^^. 

Page 81.— I. \\. 2. 22V 3. A- 4. i 5- f • 6. IJ. 
7. li^^. 8. 3J. 9. 3. 10. IJ. II. H- 12. ff. 13. If. 

14. 2. 15. 2. 16. 2. 17. 32^^. 18. 4|. 19. |. 20. 3|. 
21. xVt- 22. 13 J. 23. J. 24. J. 25. 4. 26. li^Tf. 
27. 1^?%. 28. 7H. 29. 3,^. 30. 2tMt- 31. m Td. 32. 
1 HI times. 33. 9 boys and $2 i left. 34- Iflf- 35- 66}. 
36. 15x% hr. 37. j\ hr. 38. 4} times. 39. § times. 40. 40if yd. 

Page 83.— I. ^j. 2. ^. 3. i.|. 4. j. 5. ^1^. 6. if 
7. t. 8. H. 9. if. 10. If 

Page 84 (First Exercise)— i. 900. 2. 49f. 3. 166f. 

4. 65xV. 5. 178i 6. 364. 7. 9Sx^. 8. 136^^:. 

9. 247if. 10. 261f 

Page 84 (Second Exercise)— i. .375. 2. .313. 3. .444. 

4. .778. 5. .727. 6. .933. 7. .867. 8. .889. 9. .583. 

10. .762. II. .824. 12. .917. 13. .438. 14. .357. 

15. .923. 16. .353. 17. .737. 18. .320. 19. ,789. 
20. .643. 21. .625. 22. .733. 23. .649. 24. .167 
25. .783. 26. .455. 27. .571. 28. .462. 29. .992. 30. .956. 
31. .625 bu. 32. $.261. 33. .947°. 34. .158 yd. 35. .533 mi. 



ANSWERS 
Page 85.— I. U. 2. |i 3. U- 4- U- 5- H- 6. f. 

7. m- 8. 5%. 9. f. 10. ih II. i- 12. ih 13. tJ. 

14. |g. 15. Uhh 16. /ifi/ff. 17. ?Vff- 18. ^V 19. TiTT- 

20. ft. 21. HJ. 22. yV 23. T^. 24. 1^. 25. iiJ- 
26. tt. 27. A. 28. Mi 29. 1^. 30. i. 31. f 32. |. 

33. li-. 34. |. 35. /j- 

Page 87. — i. 36 sq. vd. 2 sq. ft. 73 sq. in. 2. 2 da. 8 hr. 

58 min. 3. 84 sq. m. 6 sq. it. lOxV sq. in. 4. 1 cd. 3 cd. 

ft. 9|i cu. ft. 5. 1 wk. 3 da. 11 hr. 15 min. 2 sec. 6. 24yd. 2 

ft. 3\i in. 7. 32 mi. 295 rd. 2 ft. 2 in. 8. 1 wk. 3 da. 12 

hr. 17} J min. 9. 1 cu. yd. 2 cu. ft. 807^ cu. in. 10. 123 

bu. 3J qt. II. 496 bags, 23 qt. left. 12. 1 T. 3 cwt. 78 J 

lb. 13. 6. 14, 5 men. 15. 1 bu. 2 pk. 2 qt. IJ pt. 16. 

131 strings and 3 yd. 7 in. left. 17. 60 boxes, and 5 pk. 1 

qt. 1 pt. left. 18. 48 rd. 1 yd. 2 ft. Hi in. 19. 56}ff bars. 

20. 29 A. 153 sq. rd. 30 sq. yd. 1 sq. ft. 93f sq. in. 

Page 90.— I. 113.0976 ft. 2. 43.9824 in. 3. 25.1328 yd. 
4. 20.4204 ft. 5. 386.4168 ft. 6. 226.1952 ft. 7. 113.0976 
in. 8.18.8496 yd. 9.21.9912 ft. 10. 251.328 ft. 11. 
200 ft. 12. 600 ft. 13. 268.97+ ft. 14. 2.54+ yd. 
15. 5.72+ ft. 16. 16 ft. 17. 28 yd. 18. 32 in. 19. 
6 J ft. 20. 4§ ft. 21. 6 ft. 22. 3 in. 23. 2} ft. 24. 1} in. 
25. radius. 26. 9.54+ ft. 27. 13.60+ ft. 28. 2.90+ ft. 
29. 22.28+ ft. 30. .01 mi. 

Page 93. — i. 6i sq. ft. 2. 38|f sq. yd. 3. 34}§ sq. rd. 
4. 73tV4: sq. yd. 5. 52 sq. yd. 6. liJ ft. 7. 96800 sq. yd. 
8. 85 A sq. ft. 9. 4923 A sq. ft. 10. 352 sq. ft. 11. 
7812J sq. ft. 12. 13 ii sq. in. 13. 22i sq. yd. 14. 15 sq. 
ft. 15. 49776 sq. rd. 

Page 94.— I. 4375 sq. ft. 2. 19592 sq. ft. 3. 43^^^ sq. ft. 
4. 192 sq. ft. 5. 37120 sq. ft. 6. rectangular, 450 sq. ft. 

7. 420 sq. ft. 8. $5280. 9. 327J sq. yd. 10. IJIJ. sq ft. 
Page 90.— I. 3400 sq. ft. 2» 49 sq. rd. 3. 204 sq. in. 

4. 165000 sq. yd. 5. 328 sq. in. 6. 8 sq. ft. 7. 4i sq. ft. 

8. 10 sq. ft. 9. 6 sq. ft. 10. 4J sq. ft. 

Page 97.— I. 28.2744 sq. ft. 2. 7854 sq. ft. 3. 122.71875 
sq. ft. 4. 314.16 sq. in. 5. 5026.56 sq. ft. 6. 6361.74 
sq. rd. 7. .7854 sq. rd. 8. .6013 sq. in. 9. 14.9226 sq. ft. 
10. 11.0447 sq. ft. 

Page 98.— I. 392 sq. ft. 2. 27 sq. ft. 3. 448 sq. ft. 

4. 10 sq. ft. 5. 83 § sq. yd. 6. 18f sq. yd. 7. 336 sq. ft. 

8. $0.60. 9. 11} sq.ft. 10. 1152 sq.ft. 

Page 100.— I. 282.744 sq. in. 2. 301.5936 sq. in. 3. 
138.2304 sq. in. 4. 579.6252 sq. in. 5. 406.8372 sq. in. 
6. 596 904 sq. in. 7. 322.014 sq. in. 8. 692.7228 sq. in. 

9. 980.1792 sq. in. 10. 2671.9308 sq. in. 11. 471 ft. 2.88 
in. 12. 1055.5776 sq. in. 13. 351.8592 sq. in. 14. 
1899.0972 sq. ft. 15. 150.7968 sq. in. 

Page 101.— I. 49 yd. 2. 25 yd. 3. 66Jyd. 4. 18 yd 

5. 30 yd. 6. 51} yd. 7. 36 yd. 8. 20 yd. 9. 46§ yd 



ANSWERS 

10. 37 J yd. II. 16f yd. 12. Widthwise. 13. Widthwise. 

14. Same. 15. 52^ yd. 

Page 104. — I. 4 double rolls, 1 single roll. 2. 5 double 

rolls, 1 single roll. 3. 7 double rolls. 4. 6 double rolls, 
1 single roU. 5. 7 double rolls. 6. 8 double rolls, 1 single 
roll. 7. 8 double rolls, 1 single roll. 8. 8 double roUs. 

9. 10 double rolls. 10. 5 double rolls, 20 yd. of border. 
Page 106.— I. 1000 cu. ft. 2. 348 cu. ft. 3. 72f J cu. in. 

4. 387 cu. ft. 5. 57.8+ bu. 6. 3 2 5^^ gal. 7. 192 cu. ft. 
8. 192 cu. in. 9. 2240 cubes. 10. 9216 cu. ft. 11. 540 
cu. ft. 12. 1134 cu. ft. 13. 80if cu. yd. 14. 495 J sq. yd. 

15. 509J sq. yd. 

Page 108.— I. 28.2744 cu. in. 2. 9.4248 cu. ft. 3. 

66.096 gal. 4. 185.0688 gal. 5. 65.35+ times. 6. 5.7942 
cu. ft. 7. .1636+ cu. ft. 8. 153.6 pails. 9. 3392.928 
cu. in. 10. 5 inch box. 

Page 109.— I. 64 bd. ft. 2. 90 bd. ft. 3. 540 bd. ft. 

4. 106§bd. ft. 5. 1264 bd. ft. 6. 27 ft. in length. 7. 2880 bd. 
ft. 8. 8 boards. 9. $145.20. 10. $37.80. 

Page 110.— I. $39.38. 2. 16 cd. 3. 2J ft. 4. 15 cd. 

5. $67.50. 

Page 111.— I. 270 bu. 2. 120.53+ bu. 3. 117.23+ bu. 

4. 254ffgal. 5. 2511 gal. 6. 2127.82+ lb. 7. 20979.49+ lb. 

8. 7H gal. 9. 65^ff lb. 10. 127,968.75 lb. 

Page 115.— I. 85.8. 2. 28.81. 3. 73.525. 4. 162.75. 

5. 289. 6. 1317.33J. 7. 103.88. 8. 39.99. 9. 851.2. 

10. 25.9. II. 1111.95. 12. 833. 13. 120.46. 14. 198. 
15. 1636. 16. 676.45. 17. 5.46. 18. 5.49. 19. 171.52. 
20. 22.54. 21, 86.31 A. 22. 102 pupils. 23. 187.2 bu. 

24. $14192.10. 25. $800. 26. $1545.12. 27. 641.7 T; 
28. 66.59. 29. No. 2 is $54.12 better. 30. 784 men. 

Page 116.— I. 64%. 2. 12%. 3. 20%. ' 4. 37i%. 
5. 70%. 6. 15%. 7. 3J%. 8. 5%. 9. 27if%. 10. 
14000%. II. 91ff%. 12. 32-?%. 13. 25%. 14. 47i%. 
15. llfi%. 16. 93i%. 17. 2511%. 18. 44,V%. 19. 48%. 
20. 14f%. 

Page 119.— I. $9362. 2. 1200 men. 3. $14080. 4. 
930 pupils. 5. $103.50. 6. 526. 7. $816. 8. $200. 

9. "714. 10. 36. 

Page 122.— I. $96. 2. $150. 3. $100. 4. $69. 5. 
$36.80. 6. $287. 7. 159.25. 8. $81.8lT^r- 9- S126. 

10. $368. II. $11,100. 12. $32,100. 13. $12,300: 14. 
$16. 15. $30. 16. $25. 17. $9. 18. $3.20. 19. $41. 
20. $15.75. 21. $8tV. 22. $21. 23. $23. 24. $1665. 

25. $3852. 26. $1968. 27. $3360. 28. $54. 29. $65,625. 
30. $3.69yV 31. 12i%. 32. 6i%. 33. 28%. 34. 12%. 
35. 20%. 36. 21?%. 37. S666S. 38. $20. 39. $33.75. 
40, $0.30. 41. 4i%. 

Page 126.^1. $8.04. 2. $7500. 3. $40. 4. $5376. 
S' $12.95. 6. $200.SS. 7. $142.50. S. %S61^. <i. ^V'^'V^^. 



ANSWERS 

10. $1270. II. 1300 bbl. I2. 2i%. 13. $4.80. 14. 
$10000. 15. $576. 

Page 129.— I. $36. 2. $198. 3. $287. 4. $75. 5. 
$16.88. 6. $309.26. 7. $3696.84. 8. $60.90. 9. $132.36. 
10. $856. II. $25.14. 12. $128.25. 13. $209.85. 14. 
$40.38. 15. $70.85. 16. $858.12. 17. $87.69. 18. 
$72.21. 19. $221.14. 20. $20.31. 21. $19.88. 22. $3.10. 
23. $25.60. 24. $253.62. 25. $512.44. 

Page 131.— I. $25. 2. $95. 62^. 3. 24%. 4. $4960.80. 
5. $2500. 6. $2092.20. 7. $16000. 8. $6385.71f 9. 
1J%. 10. $27,775.20. 

Page 133.— I. $750. 2. $592. 3. $135. 4. $70. 5. 
$11.25. 6. $825. 7. $236.25. 8. $133.20. 9. $8.64. 
10. $585. II. $134.80. 12. $411.09. 13. $157.21. 14. 
$1059.75. 15. $1125. 

Page 134.— I. $103.60. 2. $46.46. 3. $513.50. 4. 
$157.93. 5. $53.44. 6. $118.92. 7. $38.12. 8. $4240. 

9. $4500. 10. $7600. II. $2800. 12. $5100. 13. $12.50. 
14. $14.20. 15. $17.10. 

Page 130.— I. $4928.13. 2. $2202. 3. $18,250.50. 4. 
S1581. 5. $7344. 6. 270 shares. 7. Mexican Central .02% ' 
better. 8. $28,590}. 9. 426 shares. 10. $3934. 11. 
$6688. 12. $99,97 5 J. 13. $76. 14. $984. 15. Same. 

Page 138. — i. 18 yr. 3 mo. 9 da. 2. 3 yr. 1 mo. 16 da. 
3. 15 yr. 2 mo. 15 da. 4. 8 yr. 7 mo. 1 da. 5. 14 yr. 8 
mo. 7 da. 6. 116 yr. 9 mo. 2 da. 7. 155 yr. 6 mo. 14 da. 

8. 67 yr, 9 mo. 22 da. 9. 11 yr. 6 mo. 25 da. 10. 3 mo. 
23 da. 

Page 139.— I. $80. 2. $56. 3. $98. 4. $76.50. 5. 
$59.10. 6. $171.25. 7. $36.88. 8. $76.30. 9. $97.80. 

10. $21.76. 

Page 140.— I. $6.00 2. $4.35. 3. $8.97. 4. $0.14. 

5. $0.56. 6. $2.62. 7. $3.42. 8. $1.96. 9. $35. 
10. $32.68. 

Page 141.— I. $0.63. 2. $0.43. 3. $0.30. 4. $0.70. 

5;. $0.83. 6. $1.70. 7. $0.32. 8. $0.06. 9. $0.35. 10. 
$0.07. 

Page 142.— I. $32. 2. $89.32. 3. $244.42. 4. $18.77. 

5. $711.51. 6. $134.97. 7. $49.36. 8. $142.61. 9. 
S257.69. 10. $1632.40. ii. $38.88. 12.. $28.23. 13. 
$14.02. 14. $1033.70. 15. $102.58. 16. $17.32. 17. 
$63.3.87. 18. $60.54. 19. $657.13. 20. $82.56. 21. 
$602.08. 22. $1212.35. 23. $545.15. 24. $1322.40. 25. 
$10770.53. 26. $121.87. 27. $175.96. 28. $55.40. 29. 
$33.31. 30. $150.10. 

Page 144.— I. 6%. 2. 6%. 3. 4}%. 4. 6%. 5. 5%. 

6. 2 yr. 9 mo. 7. 2 yr. 1 mo. 6 da. 8. 1 yr. 3 mo. 18 da. 

9. 2 vr. 1 mo. 24 da. 10, 1 yr. 2 mo. 12 da.. ^-v, V^TL^i^. 
12. $1S0. 13. $4440. 14. tTS?»0. \<,, %\^^1^. A.^, V."^^^ 
17' S-^yS. 18. $450. 19. %66&.9^. io- %\\^^. 



